1.0 Imp Project Tape Library Breakdown

.Date: June 22, 1987
.To: Swami Reddy

.From: Kristin Wortman

.Subject: Response to request received from Bob McGuire on 6/16/87

The following is a breakdown of the tapes currently in the tape library for IMP-6.

16 MATR

6 FLUX

6 LOWG

8 SMCT

25 Compressed PHA and CNTS

The following is a breakdown of the tapes currently in the tape fibrary for IMP-7.

27 MATR

10 FLUX

11 LOWG

19 SMCT

11 FLEX

41 Compressed PHA and CNTS

The following is a breakdown of the tapes currently in the tape library for IMP-8.

[

L

80 MATR

1(8 FLEX

1’9 FLUX

25 LOWG

42 SMCT

38 VLET

10 EDR

62 Compressed PHA and CNTS
3 IMP proton flux
38 ENCY

3 cosmic ray bkups.

4 LIBMAN bkups.



1.1 Helios Project Tape Library Breakdown

The following is a breakdown of the tapes currently in the tape library for Helios-A.
e 80CEDR
e 13 PHAS
10 RATE
8 DRS
40 FLUX (1600)
11 FLUX (6250)

The following is a breakdown of the tapes currently in the tape library for Helios-B.
100 CEDR

29 PHAS

13 RATE

8 DRS

22 FLUX (1600)

6 FLUX (6250)

162 Helios-A primary data base tapes and 178 Helios-B primary data base tapes currently occupy
tape slots in the tape library.

1.2 Pioneer Project Tape Library Breakdown

The following is a breakdown of the tapes currently in the tape library for Pioneer-10.
e 16 PENC

e 51 PHAS
¢ 51 RATE
e § DRS

e 57 FLUX(1600)

e 15 FLUX{(6250)

e 10 EDR slots

e 5 plot request tapes
e 2 BIT20N tapes

e 1 flux bkup.
e 2 Trajectory
e 2 MAG

e 4 NSSDC summary
The following is a breakdown of the tapes currently in the tape library for Pioneer-11.
e 51 PHAS



¢ 51 RATE

e 8 DRS

e 51 FLUX(1600)

& 14 FLUX(6250)

4 PGJUPENC (jupiter encounter)
¢ 4 PGSATENC (saturn encounter)

407 total slots for Pioneer-10 and Pioneer-11 are needed currently in the tape library. In the near
future, slots will be needed to meet the requirements of the expanding catalog.

1.3 Voyager Tape Library slot breakdown

The following is a breakdown of the tapes currently in the tape library for Voyager-1.
e 42LIB

s 62ENCY

¢ 25WORK

¢ 13 Trajectory

s I10EDR

¢ 4 LIBMAN bkups.

¢ 3 cosmic ray bkups.

® 6 analysis work

The following is a breakdown of the tapes currently in the tape library for Voyager-2.
s 50LIB

¢ 64 ENCY

25 WORK

13 Trajectory
10 EDR

L]

¢ 10 plot tapes
& 10 CIT tapes

337 total tapes are in the tape library slots for Voyager-1 and Voyager-2. 20 slots are being used to
do tape copy work and expandéd the expandifp Voyager catalogs.

1.4 ISEE-3 Tape Library slot breakdown

The following is a breakdown of the tapes currently in the tape library for ISEE-3.
s 5 LIB (50 are in bld2., no slots to move)

e S0ENCY

e 16 WORK



e 2 Magnetic Field

e 25EDR

¢ 3 cosmic ray bkups.

4LIBMAN bkups.

The following is a breakdown of the tapes currently in the tape library for ISEE-3 datapool.
e 4 LIB

e 22 ENCY

e 10WORK

141 ISEE-3 and Datapool tapes are in the tape library. Approximately 50 LIB originals for ISEE-3
need to be placed in the library as soon as slots are available.

.

1.5 Miscellaneous Tape Library slots

e 2 LIBMAN backups for SB#HP
o 2 Cosmic Ray bkups.
4 total tapes are in the SE library for miscellaneous backups.
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1.0 Introduction

The cosmic ray group has requested programs in the C programming language to generate FLUX
verses and a directory on the PC computers. The program is to be used for all cosmic ray exper-
iments. The response tables to be generated will be large and require a utility program to create a
table lookup directory file. The directory will enhance access to the reponse table records when

processing user requests in the FLUX program.

1.1 Background

The pulse height analysis (PHA) data is available for ISEE for use by the PC computer. The PHA
data and response tables, except for IMP, currently reside on the IBM 3081 mainframe computer
system. The PHA data and response tables for the other experiments will need to be generated on
the IBM and reformatted for the PC following the defined format specifications. The format defi-
nitions are the standard specifications used by the Low-Energy-Particle Group Graphic Analysis

Package, written by Dr. D. Reames.

1.2 Objective

The purpose of this program is to generate flux verses on the PC computer using response tables
generated on the IBM mainframe. The programs will be used for the cosmic ray experiments. In
order to meet this specification, all the PHA and response files must be in a defined format when
extracted from the IBM mainframe data bases. The output file generated by this program is to be

compatiable for input to the Low-Energy-Particle Group Graphic Analysis Package.
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1.3 Limitations of this Document

This document is limited to discussing the requirements necessary for accessing input data files and

generating a FLUX output file. Information on the detectors and the PHA data is available in

other documentation.

Introduction



2.0 Logical Data Flow Diagram

2.1 Directory Creation Program

The directory file for each experiment will be generated when the initial creation or update of the
response table occurs on the IBM mainframe. The directory file will be built on the PC and stored

with the response table.

The following diagram displays the flow of data from the IBM to the PC and the directory file

creation:
Response Table (IBM)
I
Response Table (PC)
I
Directory File (PG)
I
I | I I | I I | I
atomic verse dim, energy energy offset ¢# of chan. rec.
mass # E/ min. max. recs. differ. length

2.2 FLUX Program

The FLUX program will perform table lookup for the requested particle, mode, and energy range
using the offset, the channel difference, and the number of records fields obtained from the directory
file. The directory file will be accessed to validate the user requests and determine the response table
offsets to perform fast, efficient table access. The Flux program will access the response table at the

offsets and obtain the associated channel data. The PHA data corresponding to the specified time

Logical Data Flow Diagram 3



periods will be accessed by using existing routines and the pulse heights will be tabulated. The

counts will be written to an output FLUX verse file to be used for the input file to the Low-

Energy-Particle Group Graphic Analysis Package.

The following diagram shows the files and data relationships:

User Request File

Particle, verse #,
and energy range

Directory File

I

Validate request

I

Lookup offsets

I

Response Table

Locate Channels
|-

Tabulate

Time Period

|

I
PCPHA File

I

l

|
Determine PHA location

|

I

I
Pulse Heights

Tabulate

-t e e e Se e

FLUX Qutput File

Logical Data Flow Diagram



3.0 Response Table Generation

3.1 Format

The response tables are currently available on the IBM 3081 mainframe computer for all exper-
iments, except IMP. The following format is required for all response tables generated on the IBM

for the PC environment.

3.1.1 Header Record

The standard PC header record contains ASCII information describing the expected binary data
format and verse desciptions. Each verse will be proceeded by a table description verse that will
contain information on the dimension of the table, the atomic number, the atomic mass, and the
minimum and maximum energy. The following example describes the format of the standard

header record requirements:

Response Table Generation 5



BINARY CREATED 1989 AUG 25 00:01:00 ;
ISEE-3 Response Table H
##0 RATE
I 0 3 Dimension
I 0 65 Atomic mass
I o 30 Atomic number
F 0 3000 Minimum energy
F 0 3000 Maximum energy
#5 RATE ICHIASTHI HET 1 A-STOP HIGH GAIN
U2 0 4096 Al
U2 0 4096 A2
U2 0 4096 Cc123
U 0“ 4096 Al + A2
F 0] 100 Energy
F 0 100 Geometry
(one for each verse type)
##END

The following indicate the format descriptors for the PC data fields:

Response Table Generation



Descriptor Explanation

T Time (long, 32 bit, dinteger)

T2 Begin and end time

I Single integer (16 bit)

I2 Integer value and error (2¥%16 bit)
L Long integer (32 bit)

F Single float value (32 bit)

U Unsigned integer (16 bit)

U2 Minimum and maximum values

unsigned integers (2%16 bit)

3.1.2 Data Record

The data record is a binary data file, defined for the PC environment. The following formats should

be used for each record generation of specified verse type on the IBM mainframe.

The verse type 0 format for the IBM follows:

Offset Length Description Type
0 2 Verse type no. I
2 2 Table dimension I
4 2 Atomic mass I
6 2 Atomic number I
8 4 minimum energy F
12 4 maximum energy F

Response Table Generation 7



The verse type 5-22 format for the IBM follows:

Offset Length Description Type
0 2 Verse type no. I
2 2 Al minimum I
4 2 Al maximum I
6 2 A2 minimum I
8 2 A2 maximum I

10 2 C123 minimum I
12 2 €123 maximum I
14 2 Al + A2 I
16 4 Energy F
20 4 Geometry F

The number of bytes per record will be determined by the ASCII header information. The record
format will provide information on the mode (verse #), energy limits for each detector, energy, and

geometry factors.

Response Tahble Generation 8



4.0 Directory Program

The directory file will be created by a seperate program when a new response table has been initially
generated or updated on the IBM for the PC. The directory file will reside on the same disk as the
response table for each experiment. The directory file will be loaded into RAM on the PC when-
ever the FLUX program is executed. The FLUX program will use the directory to match requested
particle, mode, energy ranges, and offset of the first data record. The ASCII header record will
contain information on the satellite name, and creation date. The directory data records will be

used for user request validation and displaying assistance messages to the user.

4.1 Header Record Format

A header record example follows showing the format for the directory file.

Directory Program 9



BINARY Created 1989 SEPT 15 00:00: 00 H

ISEE-3 Directory File

#0 RATE

I 0 65 Atomic Mass

I 5 22 Verse No.

I 0 3 Dimension

F 0 3000 Min. Energy

F 0 3000 Max. Energy

U 0 8 Difference

I 0 99 Record Length

I 0 9999 NO. of Recoxrds

4.2 Binary Record Format

An example of the binary record format for verse type 0 follows.

10

14

18

20

22

24

Directory Program

Description

Verse no.

Atomic Mass

Verse no.
Dimension

Min, energy

Max. energy
Channel difference
Record length

# of records

Offset of 1lst rec.

Type

10



4.3 Program Algorithm

The following algorithm is designed to read the reponse table and generate a directory file to be
stored with the associated response table. The directory file will be used for table lookup by the
FLUX program, the preliminary algorithm follows.

Read header record of response table til end (#END)
Create directory file header record
Set write_record flag to FALSE
While not EOF do
BEGIN block
Read verse# (2 bytes)
IF (verseft = 0)
THEN: IF (write_record flag = TRUE)
THEN: # records field = counter
Set counter = 0
Write record to file
Set write_record flag to FALSE
ELSE: CONTINUE
Read rest of record (verse 0)
Create directory record
Store atomic mass, dimension, min. and max. energy
Read first record
Store offset, and record length
Increment counter
ELSE: IF (verseff .GE. 5) AND (versejf .LE. 22)
THEN: Set write_record flag to TRUE
Read rest of record
Calculate and store channel difference
Increment counter by 1

ELSE: Write error message ''Invalid Verse Type'
END block

The program to generate the directory file will scan the response table records for the table de-
scription verse number, 0. When this verse is reached a directory record will be built. The verse
5-22 records will be read to calculate the channel difference, determine the offset of the first record,
and to be counted. The number of records and channel difference fields will be entered at the end

of the scan for that particle and mode type. The directory record will then be written to an output
file.

Directory Program 11



4.4 Module Structure

The module structure is defined below:

Read response
header and
write dir.

header

Directory Program

Read

verse 0

record

Read Write dir.
verse record

5 - 22

record

12



5.0 FLUX program

5.1 User Request File

The user request file will consist of ASCII data records describing the satellite, particle, mode, and

requested energy ranges.

FLUX program 13



5.1.1 User Request File Example

The verse type description preceeds each particle and energy range request. The following example

displays a user request format for one time period and one mode type.

ASCII CREATED 1989 SEPT 03 00:00: 10 5
ISEE-3 FLUX Request File 5
#0 TIME

T2 89/01/01 89/02/01

#5 PHA  ICH1ASTHI HET 1  A-STOP HIGH GAIN

;s TYPE EMIN EMAX  PARTICLE
I 1.90 2.82 G122
I 3.96 7.08 Cl12
I 1.90 2.81 Ni14

...{(for each particle mode)

5.2 FLUX Program Specifications

The FLUX program will read the user request file and access the appropriate directory file for the
specified satellite. The directory file will be accessed and searched for the corresponding offsets,
channel differences and number of records for the requested particle, mode, and energy range. The
user requests will be verified at this time. If the information is incorrect, the user will be notified
with an appropriate error message. The program will locate the response table records at the offset
and store the time period, and channel data for each request. After the request file has been proc-
essed and the data has been located and stored from the response table, the corresponding pulse

heights will be located in the PCPHA file.
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The PCPHA file will be accessed using existing routines, that will read the binary data format. The
pulse heights occurring in the requested channels will be counted using the stored response table

information. The FLUX program will output a FLUX verse data file.

5.3 FLUX Output File

The FLUX program will output a file that will contain FLUX verse data in the following format:

Offset Length Description
0 2 Verse type no.
2 4 Rate count
6 4 Rate live time
10 & 4 # PHA events on matrix
14 2 j# counts box 1
16 2 # counts box 2
18 2 # counts box 3
2 ... (each box defined)

The fields in the FLLUX file will be created from the following data:

®  verse type no. - verse type on request file and response table data

e rate count - PCPHA field

¢ live time - PCPHA field

o  #PHA events on matrix - PCPHA field, ((#bytes in rest of verse-8)/8)

e  # counts per box - tabulated pulse heights, response table data and PCPHA file.

The counts in each box corresponds to a single request from the user request file.

FLUX program 15



5.4 FLUX Program Algovithm

The following defines a preliminary general algorithm for the FLUX program.

Read user request file
Locate satellite directory file and response table
While not EOF
BEGIN Block
Read and store time period requested
While (energy range request)
BEGIN Block
Read energy range and particle
Lookup directory file
Search for energy range
Read and store the first record offset
END Block (inner while loop)
END Block {outer while loop)
While offsets
Begin block
Postion to offset in response table
Search for channels in range
Store channel record data
End block
Write header record in FLUX verse file
Locate PCPHA file
While time period
BEGIN Block
Find time period in PCPHA file
Read and store rate and live time
Calculate # of PHA events on matrix
While requests
BEGIN Block
Determine pulse heights
Count pulse heights
END Block (inner while loop)
Output records of counts to file
END Block (outer while loop)

FLUX program
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6.0 Testing

Testing will be done using the existing ISEE PCPHA data file and the response tables that will be
generated on the IBM. The FLUX program results should match the ISEE FLUX verses that were
generated for the PC using the FLUXPLOT program on the IBM 3081 mainframe.

Testing 17
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August 26, 1988

TO: SAR/Swami Reddy
FROM: 664/Head, Data Management and Programming Office
SUBJECT: Building 1 Tape Library Study

The Building 1 Tape Library is being reorganized due to conversion of magnetic
tape reels to tape cartridges. The Code 660 portion of the tape library

currently includes 3120 reels. The new allocation includes 2880 cartridges
and 780 reels. Code 660 cartridge slots range from (106240 through 109119,
Currently only slots 106240 through 106719 are available for

I am requesting that SAR develop a plan (which must subsequently be approved
by GSFC cognizant scientists and managers) for organizing the new
allocation. SAR will then be responsible for implementing the approved
conversion from reel to cartridge tapes.

The deliverables I recommend for this study include:

1. A list of the current library usage, by project, and by tape
type within each project, including x-ray and gamma-ray tapes.
(Nancy Smith may already have started this exercise.)

2. A status for each tape type above. Should these tapes remain in
Building 1? Should they be copied to cartridge tape, or remain
on reels? Etc.

=== 3., A proposed layout for the new cartridge and reel slots, by
project and tape type within projects. Allocations for an
individual project should be contiguous, if possible.

4. A proposed order of projects to be converted from reel to
cartridges. Possibly Helios or Pioneer should be converted
last. And since only 480 cartridge slots are currently
available, some thought should be given to what project should

- be converted first.

5. A list of questions/concerns, which need to be resolved before
decisions can be made, should be compiled as this. exercise
progresses. In particular, if there are concerns that software,
data base catalogs or JCL may have to be changed to handle the
new cartridges, those concerns should be itemized here.

ey dpubeitle

Nancy aubentha]

cc: Eunice Eng/664
Nand Lal/664
John McGovern/RMS/664
Bob McGuire/633
Pam Schuster/SAR/664
Nancy Smith/664:
Tycho von Rosenvinge/661
Kristin Wortman/SAR/664
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1.0 Introduction

1.1 Background

The NSESCC computer facility located in building 1 at Goddard Space Flight Center, Greenbelt,
MD, has purchased an IBM 3480 Magnetic Tape Subsystem. Code 664 will need to convert a large
percentage of the existing tape reels to cartridges. The total amount of tape cartridge slots that will
be available to code 664 library in the near future will be 2880. At the present we have 480 tape
cartridge slots available to begin the conversion process. 780 tape reel slots will be retained for the
code 664 library and will be allocated where needed. As the tape conversion proceeds, more floor

space will become available for tape cartridge racks.

1.2 Objective

The purpose of this study was to analyze the requirements, questions, and slot allocations for the
cartridge conversion. This report gathered various information on all the projects involved and
organized it so that it could be fully discussed. Tape statistics for each cosmic ray project are pro-

vided and appropriate contiguous slot allocations have been assigned.

Introduction 1



2.0 Pioneer Tape Conversion Issues

2.1 Current Primary Data Base Tapes

The following table indicates the current primary Pioneer tapes that are necessary for the pro-

duction and maintenance of the data base. The Pioneer data base is expected to expand in the near

future.
| Tape | ~Type | Pioneer-F | Pioneer-G | Reel | Cartridge |
| <=mmmse- | ---mmmee | <ommmmmnena | -=mmmmeee e |- =mmme | ---mmmme |
| RATE | 1600 | 41 | 48 | | X |
| PHA | 1600 | 36 | 39 | | X |
[# Flux | 1600 | 56 l 53 | X | |
| 6250 | 6250 | 14 [ 14 | | X |
| PENC | 6250 | 13 | 0 | | X |
| EDR | 1600 | 15 | 15 | X | |
| DRS | 6250 | 8 | 8 | | X |
| Traj. | 6250 | 1 | 1 | | X |
| CR bk. | 6250 | 2 | 2 | | X |
| LIBMAN | 6250 | 2 | 2 | | X |
e | -mmmmeenene | -=mmmmeeee o | <-mmmmmne | <mmmmmmee |
| Subtotal | 188 | 182 | 139 | 231 |
| <=mmmmmeenmee | <emmmmmeena e R R |
| Expand 2 yrs. | 13 | 13 | 12| 14|
R | -rrezmmmmene |- [ -eeeen e | <reezennnes |
| Total 2 yrs. | 201 | 195 | 151 | 245 |
| <=emmmmmeen oo [ <emmmmmmenne [ <ermmnmmmnne |-z e |
| Expand 10 yrs. | 65 | 65 | 60 | 70 ]
P | <mmmmmmeee oo e | -=mmmme e |
| Total 10 yrs.| 253 | 247 | 199 | 301 |

Tapes may be removed from library.

The expansion tapes were calculated for the next two and ten years based on current tape usage for

each production tape type. Refer to the following example.

Pioneer Tape Conversion Issues 2
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| Tape | Tape(s) | Tapes | Tapes |
| Type | per Year | 2 yrs. | 10 yxrs. |
|-emmmemeee | -emmmmmnes | <xmmmne |----2-e- |
| RATE | .5 | 1.0 | 5.0 |
| PHA | 1.0 | 2.0 | 10.0 |
| Flux | 3.0 | 6.0 | 30.0 |
| 6250 | 1.0 | 2.0 | 10.0 |
| PENC | 1.0 | 2.0 | 10.0 |
|- emmmmnee | <eemmmmee |-z |--=-mme |
| Total | 6.5 | 13.0 | 65.0 |

2.2 Current Production Problems

The Pioneer DRS catalog needs expansion of the volume numbers assigned to the RATE and PHA
block of tapes. The necessary contiguous volume numbers are currently assigned to other tapes in
the Pioneer system. The reduction of the PHA and RATE tapes by 4 or 5 1600 bpi tapes to one
cartridge will allow the volume numbers to be released to the DRS catalog for reuse. This will also
reduce the number (;f primary data base tape slots required by the Pioneer production system. The
utility program for the required DRS catalog maintenance has been written. The PIODRP program

will need to be reviewed to determine if modifications are necessary.

The FLXDBG program currently writes to PENC, Pioneer-10, and 6250, Pioneer-11. Evaluation
of the current program to reprocess earlier data would be necessary. The reduction in the data base
would-be significant and maintenance would be simplified. The following example reflects this re-

duction.

Pioneer Tape Conversion Issues 3
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| Tape | Type | Pioneer-F | Pioneer-G | Reel | Cartridge |
| <eommmn [ -eemmmee |-ommmmmmmnees [<eemmmmmmnna [ <eemmennes | -emmmmmmee |
| RATE | 6250 | 10 | 12 | | X

| PHA | 6250 | 9 | 10 | | X |
|* Flux | 6250 | 14 | 13 | X | |
| 6250 | 6250 | 14 | 14 | | X |
| PENC | 6250 | 13 | 0 | | X

| EDR | 1600 | 15 | 15 | X | |
| DRS | 6250 | 8 | 8 | | X

| Traj. | 6250 | 1 | 1 | | X |
| CR bk. | 6250 | 2 | 2 | | X

| LIBMAN | 6250 | 2 | 2 | | X |
P | --eemmmmmnne | <nmmmmmmmnees [ <eennnnnes | <eennmmman |
| Subtotal | 88 | 77 | 57 | 108 |
Tt S e [<eenmnnnes | <remmmmmne |
| Expand 2 yrs. | 6 | 6 | 8 | 4 |
| <ereeenemmmn oo |- R e R | <eemnnmnns |
| Total 2 yrs. | 94 | 83 | 65 | 112 |
|« mmmmmmee o e [ <mmmmomeenees R | <eenmmmmee |
| Expand 10 yrs. | 17 | 17 | 16 | 18 |
et | <ommmmmme | «nmmmmmeeenae | <nmmmmeee [ <oenmmmmne |
| Total 10 yrs. | 105 | 94 | 73 | 126 I

% Tapes may be removed from library.

These numbers are based on a 4:1 reduction, in some cases the present tapes are not fully utilized
and the reduction could be 5:1. The reduction in the primary tapes would result in reducing the
number of backups that are stored. If the corresponding backups are converted to tape cartridges

the Tape Staging and Storage Center (TSSC) costs would also be reduced.

The expansion of the Pioneer data base was based on the usage of each tape type per year for the
next two and ten years. In this case, the reduction of the DRS 1600 bpi PHA and RATE and the

1600 bpi Flux tapes has been incorporated.

| Tape | Tape(s) | 2 yrs. |10 yrs. |
| Type | per Year | Reduc. | Reduc. |
| «mmmmmmee | -nmmmmmee ERRma [EEE |
| RATE | .5 | 1.0 | 15 |
| PHA | 1.0 | 1.0 | 2.5 |
| Flux | 3.0 | 1.5 | 7.5 |
| 6250 | 1.0 | 1.0 | 2.5 |
| PENC | 1.0 | 1.0 | 2.5 |
e | <nmmmmeee | «mmmmee [-=mmmeee |
| Total | 6.5 | 5.5 | 16.5 |
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3.0 Helios Tape Conversion Issues

The following table indicates the current breakdown of the Helios primary data base that is cur-
rently in the tape library. No expansion of the data base is predicted.

| Tape | Type | Helios-A | Helios-B | Reel | Cartridge |
|--ms oo [--mm e |--mmmmeeee e |-=mmmemee [ -mmmemmm e |
| RATE | 1600 | 10 | 13 | | X |
| PHA | 1600 | 13 | 29 | | X |
|* Flux | 1600 | 43 | 22 | X | |
| 6250 | 6250 | 11 | 6 | | X |
| CEDR | 6250 | 81 | 101 | | X |
| DRS | 6250 | 8 | 8 | | X |
| CR bk. | 6250 | 2 | 2 | | X |
| LIBMAN | 6250 | 2 | 2 | | X |
| Expand.| 6250 | 0 | 0 | | |
| --mmmmmme e |-mmmmmnees |--mmmmmmeee | -mmme e R |
| Total | 170 | 183 | 65 | 288 |

* Tapes may be removed from library.

Notice the PHA, RATE, and Flux tapes are 1600 bpi, density of 3. Transferring 4 1600 bpi tapes
to 1 cartridge will reduce the primary Helios data base and simplify maintenance. The required
utility ” program for the DRS catalog maintainence has been written. The HELDRP and the

FLXDBG programs need to be reviewed to determine if modifications are necessary.

Helios Tape Conversion Issues 5



| Tape | Type | Helios-A | Helios-B | Reel | Cartridge |
| =emmmeee |<mmmmmee [ <eermnmmnen | ommmmmmnnne [=mmmmmmee | =eemmmmnee |
| RATE | 1600 | 3 | 4 | | X

| PHA | 1600 | 3 | 7 | | X

[* Flux | 1600 | 10 | 7 | X | |
| 6250 | 6250 | 11 [ 6 | | X

| CEDR | 6250 | 81 | 101 | | X |
| DRS | 6250 | 8 | 8 | | X |
| CR bk. | 6250 | 2 | 2 | | X |
| LIBMAN | 6250 | 2 [ 2 | | X |
| Expand.| 6250 | 0 | 0 | | |
[ -mmmmmmennmnene | <=mmmmmee oo | -=mmomme |- mmmmmees | <o mmmmmee |
| Total | 120 | 137 | 17 | 240

% Tapes may be removed from library.

These numbers are based on a 4:1 reduction, in some cases the present tapes are not fully utilized
and the reduction could be 5:1. The reduction in the primary tapes would result in reducing the
number of backups that are stored. If the corresponding backups are converted to tape cartridges

the TSSC costs would also be reduced.

Helios Tape Conversion Issues 6



4.0 Voyager Tape Conversion Analysis

The following table shows the breakdown of tapes needed in the tape library for the Voyager pro-

duction system. The Voyager data base is predicted to continue to expand.

| Tape | Type | Voyager-1 | Voyager-2 | Reel | Cartridge |
| <nmmmmee [<nmmomee | -oemmmmmmee e | --mmmmene | <o mmmmmee |
| LIB | 6250 | 38 | 51 | | X |
| ENCY | 6250 | 40 | 52 | | X 1
| TRAJ | 1600 | 13 | 12 | | X !
| WORK | 6250 | 25 | 25 | | X |
| EDR | 6250 | 15 | 15 | X | |
| CR bkp | - 6250 | 2 [ 2 | | X |
| LIBMAN | 6250 | 2 | 2 | | X

| Expand | 6250 | 43 [ 43 [ | X |
P | -emmmmmme | «-mmmmeenena [ -emmmmene | <nmmmmmeee |
| Subtotal | 178 | 202 | 30 | 350 |
et T | -onmmmmneenes | -nmmmmmee | «mmmmme |
| Expand 2 yrs. | 10 | 10 | 0 | 20 ]
e | <emmmmmmmeaes | <oenmmmmmnnas | <eeemnnnes | <nnmmmmmee |
| Total 2 yrs | 188 | 212 | 30 | 370 ]
| «mmmmmnnm e R | «mmmmenn e | =rnmmmnnn | <nmmmmmeees |
| Expand 10 yrs. | 25 ] 25 | 0 | 50 ]
s |- mmmmome | -mmmmmennna | -emmmmenee | -ommmmmnees |
| Total 10 yrs.| 203 | 227 | 30 | 400 |

The Voyager data base was evaluated based on the current tape usage for each tape type and the

following example displays the expansion expected for the next two and ten year periods.

] Tape | Tape(s) | Tapes | Tapes |
|  Type | per Year | 2 yrs. | 10 yrs. |
| --mm=eeeee [ --mmmmmee | --mmenen | --mmmee |
| LIB | .5 | 1.0 | 5.0 |
| ENCY | 1.0 | 2.0 | 10.0 |
| TRAT | 1.0 | 2.0 | 10.0 |
|--m-eeme e | --mmmne | --mmmmee
| Total | 2.5 | 5.0 | 25.0 |

Voyager Tape Conversion Analysis 7



4.1 Voyager Program Modifications \QQQ%Y"

The Voyager utility programs that assign and remove volume serial numbers for ENCY,\tapes will
need to be studied to determine the impact of the new six digit slot number assignments. The cor-
responding CLIST will need to be changed to reference the new Tape Library System (TLS),
specifying TLSUP2.

Voyager Tape Conversion Analysis 8



5.0 ISEE-3 Tape Conversion Analysis

The following table shows the breakdown of tapes needed in the tape library for the ISEE pro-

duction system.

e R e e A EE P R SR S M G Se e G R NN S A M R M S R AR R A M e e A R M G G A e e e e e A e e e e M N T S MR S e W A R W e e P R e e

| Tape | Type | ISEE-3 | Datapool | Reel | Cartridge |
|--mmmeee | -omnmnee | -=mmmmmeena | «=mmmmmmeene SRR | ---mmmmee |
| LIB | 6250 | 56 | 4 | | X |
| ENCY | 6250 | 50 | 2 | | X

| WORK | 6250 | 25 | 5 | X |

| EDR | 6250 | 10 | 5 | X |

| CR Bkp | 6250 | 4 | 0 | | X

| LIBMAN | 6250 | 4 | 0 | | X
e [ -mmmmmmennae | --mmmmmeee e | <nmmmmmees | -mmmmme |
| Subtotal | 149 | 16 | 45 | 120 |
| <= mmmmeemm oo R | -mmmmmee e e R |
| Expand 2 yrs. | 5 | 0 | 0 | 5 |
e | <xmmmmmme | -mmmmmmme <o <o mmmmmeee |
| Total 2 yrs | 154 ] 16 | 45 | 125 |
| <xmmnmmmmemnoees | =renmmmmmnna |-mmmmmmmnnee [ <meezennes | <enmmmmmees |
| Expand 10 yrs. | 25 | 0 | 0 | 25 |
s | -mmmmmmennes | <mmmmmmeenes e | <nmmmmeme |
| Total 10 yrs.| 174 | 16 | 45 | 145 |

- e . e e e S W BN e A e S s e e A R G G P A ED e e G e AR G A S Rt ME AR R G e S M G AR R S AR W MR S R S R e e e e e e e e

The ISEE data base was evaluated based on the current tape usage for each tape type and the fol-

lowing example displays the expansion expected for the next two and ten years.

| Tape | Tape(s) | Tapes | Tapes |
| Type | per Year | 2 yrs. | 10 yrs. |
| --mmmeeeee | <=mmmeeee |--mmeee- | -=mmmeme
| LIB | 1.5 | 3.0 | 15.0 |
| ENCY | 1.0 | 2.0 | 10.0 |
| <o mmmmemee <o mmmeee | --mmmee e
| Total | 2.5 | 5.0 | 25.0 |

e e e . B e e S S e M = B M e ey e e B R e e ey e e ey P T P

ISEE-3 Tape Conversion Analysis 9



5.1 ISEE Program Modifications

The ISEE utility programs that assign and remove volume serial numbers for ENCY tapes will need
to be studied to determine the impact of the new six digit slot number assignments. The corre-
sponding CLIST will need to be changed to reference the new Tape Library System (TLS), speci-
fying TLSUP2.

ISEE-3 Tape Conversion Analysis 10



6.0 IMP Tape Conversion Analysis

The following table shows the breakdown of tapes needed in the tape library for the IMP pro-

duction system.

| Tape | Type | IMP-8 | IMP-7 | IMP-6 | Reel | Cartridge |
| ==neneee | <ernneee | -enmmmme | --mmmee Eenn | <eememenes Een— |
| Lowe | 6250 | 27 | 11 | 6 | | X

| MATR | 6250 | 67 | 19 | 11 | | X |
| smcT | 6250 | 45 | 19 | 8 | | X |
| VIET | 6250 | 41 | o | o | | X |
| FLEX | 6250 | 24 | 11 | o | | X |
| FLUX | 6250 | 23 | 10 | 6 | | X |
| cpHA | 6250 | 32 | 25 | 13 | | X |
| coNT | 6250 | 42 | 17 | 12 | | X |
| ONTS | 6250 | 25 | o | o | X | |
| PHAS | 6250 | 25 | o | o | X | |
| ENCY | 6250 | 30 | o | o | X | |
| PFLX | 6250 | 3 | o | 0o | X | |
| 4060 | 6250 | 1 o | o | X | |
| DECOM | 1600 | 10 | o | o | X | |
| CR Bkp | 6250 | 4 | 0 | 0 | | X |
| LIBMAN | 6250 | 4 | 0o | 0o | | X

| < mmmmmmnee e R | -mmmmee | <=mmnee [ -mmmmmmees | «mmmmmes |
| Subtotal | 403 | 112 | 56 | 94 | 477
B |-ommmmmee | -ommmee | <emmmmee [ <eeerenns | <nmmmmmmees |
| Expand 2 yrs. | 39 | 0 I 0 | 0 | 39 |
[<ozmmmmmmnoonenie | <-=mmmme | <eree e | <eemmme [ <eezenene | ormnmmmmees |
| Total 2 yrs | 442 | 112 | 56 | 94 | 516 I
| < nnmmmmmmma e | <-mmmmmee | -=mmmee | <eemnme | <emennnns | <nemmmnmnes |
| Expand 10 yrs.| 195 | 0 | 0 | 0 | 195 |
| < mmmmmoan e | --=mmmmee | -emmmee SRR | <eeeenenes | <emmmmmnnes |
| Total 10 yrs.| 598 | 112 | 56 | 94 | 672 |

The IMP data base was evaluated based on the current tape usage for each tape type and the fol-

lowing example displays the expansion expected for the next two and ten years.

IMP Tape Conversion Analysis 11
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7.0 Total Project Allocations

The proposed project allocations for the code 664 library, based on the 2880 cartridge slots and 750
reel slots for the next two years. Ten year predictions are also calculated based on past tape usage

for each cosmic ray project.

I !
| l

| Project | Cartridge | Reel | Cartridge | Reel |
I 1D | Slots | Slots | Slots | Slots |
| --mmmeee R | -onmmmmees s |--mmmme |
| Total | 2880 | 780 | 2880 | 780

|- mmmmme R | -eemmmmees e [ -emmmme |
| SB#HP | 4 | & | P A

| SB#HL | 288 |  65% | 290 | 65% |
| SB#PR | 245 | 151 % | 301 | 199 * |
| sSB#IC | 125 | 45 | 145 | 45 |
| sB#vG | 370 | 30 | &40 | 30 |
| SB#IM | 516 | 9 | 672 | 94 |
| SBJHS | 428 | 50 | 428 | 50 |
| SBSSE | 110 |2 | 110 | ? |
| SB#HB | 130 | 2 | 136 | ? |
| scbdr | 30 | 10 | 30 | 10 |
| SCRCH | 8 | & | 8 | 4

| sB#EG | 500 | 100 | 500 | 100 |
| SE2NL | 37 | 5 37 | 5 |
| SB#LG | 7 | ? | 7 | 2 |
| XRRAW | 10 | 10 | 10 | 10

| <= mmmmeee | --mmmmee | -emmmmmoes | --mmmmme | <=nmmme |
| Total | 2808 | 568 % | 3072 | 616 * |
| -nmmmmme | <ommmmmmnn | omemmmmne | -oemmmmmne [ <nmeeees |
| Remain. | 72 | 212 |  -192 | 164 ** |

* Tapes may be removed from library.
#% Maybe we could exchange 1 rack of reels for cartridges.

Total Project Allocations 13



8.0 Proposed Project Order

The Voyager and ISEE projects could be started with the current 480 tape cartridge allocation. The
IMP project could be started as the additional tape cartridge slots become available in the tape li-
brary. The Pioneer and Helios projects could be started depending on the decision of the 1600 bpi
tape reduction and the time needed to review the programs involved. After the cosmic ray projects
have been assigned slots, the other projects could begin conversion as the slots become available.
The following order has the corresponding slot number range that could be assigned to each group.

The total slot numlzer range is 106240 through 109119.

1. XRKAW (10 - copying and testing}, 106240 - 106249

2. SB#HP (4 - Cosmic Ray - general), 106250 - 106253

3. SB#VG (370 - Voyager-1 and Voyager-2), 106254 - 106623

4. SB#IC (125 - ISEE-3 and Datapool), 106624 - 106748

5. SB#IM (516 - IMP-8, IMP-7, and IMP-6), 106749 - 107264

6. SB#PR (245 - Pioneer-F and Pioneer-G), 107265 - 107509

7. SB#HL (288 - Helios-A and Helios-B), 107510 - 107797

8. SB#EG,SCDJT,SCRCH (538 - High Energy Gamma Ray), 107798 - 108335

9. SBSSH,SBJHS,SB#HB (668 - X Ray), 108336 - 109003

Proposed Project Order 14



10. SB#LG (7 - Low Energy Gamma Ray} 109004 - 109010
11. SE2NL (37 - Nand Lal ), 109011 - 109047

12. Empty (72 - to be assigned), 109048 - 109119

Proposed Project Order
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9.0 Tape Conversion Questions

The following list was compiled concerning various questions on the tape conversion process.
¢ Do we want to transfer the backups to cartridges?

¢ Can we bypass the operating system to allow mounting the same

volume numbers on different unit types?

e  Which project(s) will begin the tape conversion process with the

current tape cartridges and tape library slots available?

*  Who will do the tape conversion process for the projects? (ie..

temporary help)
e  Who will oversee the tape conversion process and slot allocation?

e Do we want to investigate the reduction in the 1600 bpi tapes for

Pioneer and Helios before tape conversion process?

e  Have we ordered the necessary equipment? (ie.. additional racks,

carts, carrying cases, labels, extra cartridges)

e Do we have proper storage facilities for backups? (ie..temperature,

humidity, dust factor, smoke)

e  What storage facility, packing procedure, and cost per year are

Tape Conversion Questions



available for cartridges?

®  What recertification procedure do we use for tape cartridges?

Tape Conversion Questions
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10.0 Additional Preparation

The tape conversion process will involve various changes to JCL, CLIST, and regular processing

procedures. The following is a list of some of the items to be considered.

1. Appropriate JCL changes will need to be made to reflect the correct

unit types for the production processing.

2. A change in the LABEL procedure must be used for cartridges.

3. The tape cartridge programs, FATS and FATAR will need to be

learned and used.

4. Users will need to keep track of which data resides on reels and

cartridges.

5. The new Tape Library System(TLS) will need to be used, TLSUP2.

This will involve changing various CLIST's that access the
current TLS for log and removal of tapes. This is done for ISEE

and Voyager projects.

6. Updates to the cosmic ray Tape Inventory System will need to be
made to reflect the changes in creation date for future copying

efforts.

7.  The Pioneer and Helios programs mentioned before will need to

researched before 1600 tape reduction could be performed.

Additional Preparation

18



8. All users of the data bases need to be informed of the changes.

Additional Preparation

19
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IMP DATA BASE COMPRESSION

PREPROCESSOR EOQOR COMPRESSION (PRECOM) = PROGRAM DOCUMENTATION

1.0 INTRODUCTION

The objective in developing a preprocessor for compression
(PRECOM) program is to provide a simple proceedure to update the
JCL file while submitting jobs for compression. Depending on the
satellite and type of data there can be potentially 21 different
JCL files. PRECOM program has been developed to avoid possible
confusion and manual errors in submitting the compression jobs.

2.0 SCOPE

The PRECOM program 1is intended to run interactively. The pre-
processor contains essentially two parts:
a. A FORTRAN program (PRECOM) to access a JCL file
internally or externally and to update the JCL
-via menu driven interactive input.

b. An associated CLIST will enable the program to
run interactively and will allow option to submit
a batch job. Also, The CLIST will have capability
to allocate a new JCL file if necessary.

3.0 PRECOM = Program design:

PRECOM program has been designed to run interactively on IBM
3081 under MVS/TSO operating system.

Programming language - FORTRAN 77 (VS FORTRAN)

The program essentially contains five subroutines. Table 1
shows a list of the subroutines and their functions. ‘

PRECOM Main program PRECOM to prepare JCL file
GETJCL Fetch a JCL template internally or from old JCL file
SETJCL Setup new JCL parameters depending on input
OPTION Read special options for compress program

This 1s a revised version of OPTION from COMPRESS
TPDATA Provides old IMP tape DCB information

This is a revised version of TPDATA from COMPRESS
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METHOD:

The program PRECOM reads a standard JCL. file internally from
GETJCL routine or externally from a specified JCL file. A list-
ing of the JCL used internally is shown below:

//XRBSRA  JOB (SB0O16,BF3,100),COMPRESS,CLASS=A, TIME=(5,00),
// NOTIFY=XRBSR,MSGCLASS=A

//* TRIAL RUN TO RUN COMPRESS PROGRAM (APRIL 18,1984)
/*JOBPARM QUEUE=FETCH

//STEP1 EXEC PGM=MAIN, REGION=450K

//STEPLIB DD DSN=SB#IM.COMPRESS.LOAD,DISP=SHR
//GO.FTO3F001 DD UNIT=(2400-9, ,DEFER),DISP=(OLD, KEEP),
// LABEL=(1,SL,, IN),VOL=SER=JCNT, DSN=IMPJ

//GO.FTO4F001 DD UNIT=(6250, ,DEFER),DISP=(NEW,KEEP),

// LABEL=(1,SL,,OUT),DCB=(DEN=4, LRECL=1192,BLKSIZE=32592,
// RECEM=VB), VOL=SER=KCNT, DSN=IMPJ

//GO.SYSUDUMP DD SYSOUT=A

//NEWCAT DD  DSN=SB#IM.CORRCATS,DISP=0LD

//OLDCAT DD  DSN=SB#IM.DEX52CAT.DATA,DISP=SHR
//FTO6FE001 DD SYSOUT=A

//FTOSFO01 DD * :

IMPS CNTS NEWCAT 50 60 O 0 0
NOREPROCESS NOSKIP SEQUENCE

L e I e R e

The user provides data related to Job card and for the
COMPRESS program interactively. The program obtains the
data set names of catalogs and DCBs internally and
substitutes them in appropriate places. A revised JCL
"will be displayed for review by the user. If the user

is satisfied, the job may be submitted immediately or
he/she may edit the file before submission. Next section
provides information related to user input.
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4.0 USER INTERFACE wyia CLIST:

The program PRECOM is intended to execute interactively via a
CLIST. There are five different steps to follow. Steps 1 and 5
are essentially under CLIST control, while steps 2, 3 and 4 are
processed by PRECOM program. A user may provide data for all
five steps only during the first use of this program. For subse-
quent submissions, only steps 3 and 5 would be relevant.

4

(1) = JCL file name

The user will be prompted to provide a JCL file -name. The
data analyst may provide (a) a new data set name if this is the
first time, or (b) an earlier used JCL file name.

In case (a) where & new data set name has been provided the
data set will be allocated and a copy of a standard JCL will be
obta ined from GETJCL routine.

In case.(b) GCETJCL routine will read the old JCL file and the
program will proceed to next step.

(2) = Job car

0.

The PRECOM program will begin execution. The program will dis-
play the default padrameters of Job card and the user may change
any or all or none of those parameters. The user may hit return
in any position of the record.

(3) = Compress data (Satellite, reel #, etc.)

The User will be prompted for satellite name, reel seguence
number and other input data as outlined in the COMPRESS program.
(Input card #1 for COMPRESS program). PRECOM will display the de-
fault or current parameters. The user may change only those re-
quired fields.

NOTE: Numbers must be entered as right adjusted.

(&) = Special options for compression

The program will display the default options used in the ear-
lier run. The wuser may simply hit RETURN or he/she must enter
ALL the options. There is no format to be followed, but the op-
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tions must start from column 1 and they may be seperated by one

or two blanks.

Note: 1If you enter conflicting options the PRECOM will termi-
nate the job here. The following special options are available.

REPROCESS / NOREPROCESS

SKIP / NOSKIP

SEQUENCE ,/ NOSEQUENCE

Facility to reprocess an old
IMP tape that has already been
compressed.

To .skip compressing a tape on
an I/0 error or not. IOUT = 2
in step 3 will ignore NOSKIP.
Also, see note below.

Facility to maintain reel
segquence continuity.

NOTE: Valid combination of 'skip'and 'sequence' are

SKIP NOSEQUENCE

and NOSKIP SEQUENCE.

Also, the users may note that SKIP and SEQUENCE
are interrelated parameters, but SKIP and IOCHK
in the previous card are independent (see
COMPRESS user's guide for details).

(5) = Submitting JCL for xru

The wuser will be promped to review the JCL and decide if
he/she would like to submit the JCL for run. If the user decides

to not to submit the JCL for
to, the user.

Routine submission of jobs:

run the program will return control

For routine submission of jobs for compression the user is ex-
pected to change minimum number of input parameters, such as,
satellite name and beginning and end reel sequence numbers. All
other relevant parameters regarding the data set names for the
correspondence catalog, IMP old catalog and tape DCBs will be au-
tomatically updated by the PRECOM program.
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SB#IM.PRECOM. SOURCE ' - FORTRAN source
SB#IM.LIB.CLIST(PRECOM) - CLIST file

The member S$BUILD in SB#IM.PRECOM, SOURCE has the relevant JCL
to rebuild a new load module from FORTRAN source.

No other libraries are required to link this program.

NOTE: It is important to note that the number of JCL state-
ments used to create the JCL file as well as their parameter po-
sitions are predefined in the program. Any attempt to redefine
the JCL statements or extend the statements should be done with
extreme care or else the results are unpredicatable.
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.1 Listing o
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//XRPASP JOB (SBO16,BF3,2),PRECOM, MSGCLASS=U, TIME=(0,30),CLASS=0
//% THIS JCL IS USED TO RECREATE PRECOM MODULE (MAY 10,1984)
/*JOBPARM QUEUE=FETCH

// EXEC FORTRANV

//SYSIN DD DSN=SB#IM.PRECOM.SOURCE(MAIN), DISP=SHR

/7 DD DSN=SB#IM.PRECOM. SOURCE(GETJCL) ,DISP=SHR
// DD DSN=SB#IM.PRECOM.SOURCE(SETJCL) ,DISP=SHR
/7 DD DSN=SB#IM.PRECOM.SOURCE(OPTION),DISP=SHR
// DD DSN=SB#IM.PRECOM. SOURCE (TPDATA),DISP=SHR

//  EXEC LINKV
//LINK.SYSLIB DD DSN=SYS2.CMDLIB,DISP=SHR
//SYSLMOD DD DSN=SB#IM.PRECOM.LOAD, UNIT=SYSDA,DISP=0LD
//LINK.OBJECT DD *
ENTRY PRECOM
NAME PRECOM(R)
// EXEC NOTIFYTS
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A.2

PROC 1 JCLFILE
TERM LINES(20)
ALLOC F(INATR) DUMMY REUS
FREE ATTR(INATR)
ATTR INATR BLKSIZE(80) LRECL(80) RECEM(F) DSORG(PS)
SRCHDS &JCLFILE NOMSG
IF &LASTCC -=0 THEN DO
WRITE DATASET &JCLFILE NOT AVAILABLE
WRITE WILL BE ALLOCATED NOW
ALLOCATE F(FTO2F001) DA(&JCLFILE) NEW USING(INATR) SP(1 1) T
REUSE
OPENFILE FTO2F001 OUTPUT
SET &FTO2F001 = &STR( A BLANK LINE TO INITIATE THE FILE)
PUTFILE FTO2F001
CLOSFILE FTO2F001
FREE DA(&JCLFILE)
END _
ALLOC F(JCLFILE) DA(&JCLFILE) SHR
ALLOC F(FTO6F001) DA(*)
ALLOC F(FTOSFO01) DA(*)
WRITE
WRITE
WRITE YOU SHOULD NOT NORMALLY CHANGE ANY PARAMETER VALUES
WRITE THAT THIS PROGRAM DOES NOT ASK YOU TO RESPOND TO.
WRITE
WRITE THERE ARE SOME PARAMETERS NOT INTENDED FOR NORMAL USE
WRITE WHICH WILL APPEAR ON INPUT DATA CARD NUMBER ONE
WRITE
CALL 'SB#IM.PRECOM.LOAD(PRECOM)'
WRITE
WRITE DO YOU WANT TO SUBMIT THE JOB? (Y OR N):
READ &REPLY ;
IF &REPLY = Y THEN DO
SUBMIT &JCLFILE
END
ELSE
WRITE
WRITE WILL YOU BE EDITING THE JCL FILE? (Y OR N)
READ &REPLY
IF &REPLY = Y THEN DO
WRITE ,
WRITE YOU SHOULD NOT NORMALLY NEED TO EDIT THE JCL FILE
WRITE IF EDITING: YOU CANNOT CHANGE THE I,/0 EXCP ESTIMATE
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WRITE TO BE A 2 OR 1 DIGIT NUMBER
WRITE
WRITE YOU CANNOT CHANGE THE JCL LINE ORDER, OR
ADD
WRITE OR DELETE ANY LINES FROM THE FILE, IF YOU
WRITE INTEND TO USE 1T AGAIN WITH THE PRECOM
WRITE PROGRAM
WRITE
WRITE YOU MAY EDIT &JCLFILE AND SUBMIT
END
END
SHOW ALL
STATUS

FREE F(JCLFILE)
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A.3 Sample Run #1

ex 'sb#im.lib.clist{precom)"’

ENTTER POSITIONAL PARAMETER JCLFILE -
newfile

DATASET INEWFILE NOT AVAILABRLE
WILL BE ALLOCATED NOW

YOU SHOULD HOT NORMALLY CHAIGE ANY PARAMETER VALUES
THAT THIS PROGRAM DOES NOT ASK YOU TO RESPOND TO.

THERD ARE SOME PARAMETERS NOT INTENDED FOR NORMAL USE
WHICH WILL APPEAR QN INPUT DATA CARD NUMBER ONE

dkkkhkkdhkkhkhkkhkhkhkkkhkhhkdkhkikkhkrkhkhhkdk kkkx

* %
*  DROGRAM TO SURMIT IMP COMPRESSION *
* BATCH JOB *
* *
*  YVERSION: 1.1 MAEY  19%4

ok ek kR K kok hok ook ok ok ok ek ok ok ok o e ok e ok ok ok
ANSWER CGNLY THOSE FIELDS YOU WANT TO CIANGE
(DEFAULT VALJES WILL BT USED FOR OTFEDRS)

*kky
YPE IN A COMPLETE WORD, DO MNCT "AILTER" AS I7
THE QED EDIT CCMIAID "ALTTR"

J08 CARD:
TJSER ID  JOB CLASS TIME  FITCT

XK X NXKXX XXX
YERER 2y (5,90) YES <DIFAULT VALUES
4 Q,a7 ves
D 2,00 YES
STEILITE TAPL REEL SETUZICE #S INCLT
NHME ™PE START STOP PARAM
OO XD XXX XX XX
IMP8 oY 5% 67 7 <CURRENT VALIUJES
imo7 phas 12 14
IMp7 DIAS 12 14

**%x TIPUT PARAMETERS FOR COMPRESS PROGRAY **%*
SATELLITE MAME: IMDP7Y

TAPE TYPE: PHAS

START REEL SEQUENCE WUMBLR: 12

END  REEL SpRURNCE NIMRER: 14

PARAMETER  IOCHY )




T kkkkkkkk ok OTHUER OPTIONG **kkkkdkkk
PROGRAM WILL STOP IF AN I/0 ERROR OCCURS
CURRENT SPICIAL OPTIONS:
NOREPROCESS NOSKIP SECURNCE
ENTER NEW OPTIONS (ALL) OR RETURN TO USE QLD
reprocess noskip sequence
SPEICIAL OPTIONS: REPROCESS NOSKIP SEQJENCE
ACCEPT REPROCESSING OF OLD TAPE VOLUMES
TERMINATE JOB IF INPUT TAPE HAS I /C ERROR
MAINTAIN REEL SEQUENCE # CONTINUITY

DO YOU WANT TO REVIEW JCL FILE (Y/N) ?
Y

//XRBSRA  JOB (SB716,RF3, 127) COMPRESS, CLASS=D, TIME=(2, 73) ,
// WNOTIFY=XRBSR,MSGCLASS=A

//* TRIAL RUN TO RUN COMPRESS PROGRAM (APRIL 18,1934)
/*J0OBPARM QUFUL=FETCH

//STEPL EXEC PGM=MATM, REGION=457K

//STEPLIB DD DSN= #IM.COMPRESS.LOAD, DISP=SHR
//GO.FTI3F371 DD UNIT=(2430-0, »DEFER) , DISP=(0OLD,KEEP) ,

// LABEL=(1,SL,, IN),VOL=S R=JCNT , DSN=IMPH

//C0.FTF4FA31 DD UNIT=(6257, +DETER) , DISP=(NEV, KELP) ,

// LABEL=(1,SL,,OUT) ,DCh=(DEN=4, LRECL=15%2, BLKSI ZE=32592,
// RECFM=VB),VOL=SER=XCNT, DSN=IMPH

/ /30 .SYSUDUMP DD SYSOUT=A

//VEMICAT DD DR=SB4IM.CORRCAT7, DISP=0LD

//OLDCAT DD DSI=SR*IM.DEX3I2CAT. DATA, DISP=SUR

//FTP6F1 DD SYSOUT=A

//TTOSFOOL DD %

IMP7 PHAS NLWCAT 12 14 =« 5 5]
NEPROCESS NOSKIP SEQURNCE

IS JCL 2K? {Y/N):
EE TN

v

[y

{ZW JCL FILE IS READY

DO YoU 'TA\’T TO SUBMIT THE JOB? (Y OR V):
WILL YU BE EDITING THR JCL FILE? (Y OP M)

YO SHOULD NOT NORMAILY NEED TO EDIT TUS JCL FILE
IF ®EDITING: YOU CATNOT CHANGE THE I /O EXCP ESTIMATE
T2 BE A 2 OR 1 DIGIT NUMRER

YJJ CAMNOT CHANGE THE JCL LINE ORDER, OR ADD
OR DELETE ANY LINES FROM TID FILD, IF YOU
INTEND TO USE IT AGAIN WITH THT PRECOM
PROGRA!

YOU MAY IDIT NEWFILE AMD SURMIT
READY
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A.4 Sample Run #2

ex 'sb#im.lib.clist(precom)"
ENTER POSITIONAL PARAMETER JCILFILE -
newfile

YOU SHOULD NOT NORMAILY CHANGE ANY PARAMETER VALUES
THAT THIS PROGRAM DOES NOT ASK YOU TO RESPO:D TO.

THERD ARE SOME PARAMETERS NOT INTENDED FOR NORVAL USE
WHICH WILL APPEAR ON INPUT DATA CARD NUMBER ONE

hhkkhkkkkhkdkhkkdkkkhkhhkhhkhhhkhkhhhkhkdk kkrhkdk

* *
* PROGRAM TO SUBMIT IMP COMPRESSION *
* BATCH JOB *
* *
* VERSION: 1.1 MAY 1924 *

kkkkkhkkkkhkhkhkhhkikkhhkhkhkhkkdhhhkhkhkhkkhkhkkrthx

ANSWER ONLY THOSE FIELDS YOU WANT TO CHANGE
(DEFAULT VALIJES WILL BE USED FOR OTHERS)

TYPE IN A COMPLETE WORD, DO NOT "ALTER" AS IN
THZ QED EDIT COMMAND "ALTER"

* K%k >
JOB CARD:
UUsSER ID JOR CLASTS TIMC FETCH
YRRSR D (o,71) YES <DEFAULT VALIJZS
)
SATLILITE TAPE REEL SEVJERNCE 45 IOCHK
NAME TYPE START STOP PARAM
YOOLX. XX XX XX p 8 ¢:0.4
IMp7 TUAS 12 14 & <CURRDNT VALUES
1= 15
15 16 v

FExk INDUT PARAMETEPS FOR COMPRESS DROGRAM *d%x
SATELLITE MNAME: IMP7
TAPL TYPL: PHAS

START REEL SEQUENCE NUMBER: 15
T BIOL SEQUDNCE 'IIMBER: 16
PARRMETER  IOCIK o



*k kkk k% THER ODTIONG ** kkkkkdkdx

PROGRAM WILL STOP IF AN I/0 ERROR OCCURS
CURRENT SPHCIAL OPTIONS:

REPROCESS NOSKIP SEQUENCE

ENTER NEW OPTIONS (ALL) OR RETURN TO USE OLD

SPECIAL OPTIONS: ['2
ACCEPT REPROCESSING OF OLD TAPE VOLUMES
TERMINATE JOB IF INPUT TAPE HAS I/O ERROR
MATNTAIN REEL SCEOUENCE # CONTINUITY

Rge 15

DO YOU WANT TO REVIEW JCL FILE (Y/M) ?
n

IS JCL OK? (Y/):

Y
MEW JCL FILE IS READY

DO YOU WANT TO SUBMIT THE JOR? (Y OR NW):

n

WILL YOU BE EDITING THT JCL FILE? (Y OR )
n

READY
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Eunice K. Eng
February 6, 1984

I M P Data Compression Review :
Notes of Meeting
Jan. 3¢, 1984

Review of the compression program

A.

Progress

The program COMPRESS has been written and tested. Few
problems exist. Currently a compressed tape can have
multiple data types. The program will be modified to
place only one type of data on one output tape. This
implies that the compression catalog must keep track of
multiple output compressed tapes by type . Each
satellite has its own catalog.

User Input Options

At program submission time the user will specify the

satellite name (IMP-6, IMP-7, or IMP-8), the tape type
(CNTS, PHA, MATR, etc.) and, as decided at this meeting,
the reel seguence  number. The regl sequence number

specifies the data to be compressed.

I/0 Error Handling

The compress program will stop processing the current

tape type when an I/O error is detected. The user, at
that time, will ©be given the opportunity to attempt to
recover the data. The program will have an option to

continue processing with a different tape type (or
perhaps a different satellite).

Utility Program COMUTL

The compression catalog utility routine COMUTL has been

coded and tested and used.
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Compression Catalog Interface Subroutine READCT

Subroutine READCT has been coded but not throughly tested.

Pseudo FTIO Routines

The pseudo FTIO routines have not been formally designed.
The ATR has been remiss in not holding a design review and
formally starting the pseudo FTIO effort.

SAR has developed an ASSEMBLY routine which will return
the number of calling arguments passed to the ‘'to be called'
pseudo FTIO routines.

A University of Maryland (UM) contractor will De
responsible for delivering the pseudo FTIO routines.

Relinking Analysis Routines Which will Use Compressed Tapes

A UM contractor will assist in the relinking of IMP
analysis programs which will be using the compressed tapes.
The UM contractor will instruct on the procedure for aliasing
CSECT names to avoid linking subroutines with the same name.

The decision of the desired time table and the order in
which the IMP programs and IMP satellites will be affected by
the compession process was tabled until point 6 Dbelow has
been resolved.

Compression Catalog Completeness Discussion

Two fields will be added to the Compression Catalog, 1)
the date the input tape was compresed, and 2) the date the
input tape was last modified as noted in the IMP Catalogs.

There was concern within the group that the Compression
Catalog did not retain enough information 1in the case of a
production failure or in the case of a redo of data that has
already been compressed.
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The group must decide whether the system, the software and
the procedures, will handle a potential problem a committee
member can propose. The group will meet again on

February 8, 1984
19:00 A.M.

X-Ray Conference Room

to make a decision. Information needed and those
responsibile for them are as follows:

1) SAR will write a scenerio of the worse case.

2) SAR will write a discussion on where the Compression
Catalog fails and what additional information
will be useful.

3) SAR will write a prelimary procedures guide for
general use and for the special case when a
reprocess is required.

Note: A reprocess is required in two circumstances. 1)
When a compressed tape becomes unreadable. 2)
- When data 1is to be recovered using a different
process (program and/or procedure). When a
reprocess 1is required, the data base will be
recreated using the 'old' procedures.
Pam
Swami
Nand

Bob McGuire
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OCBJECTIYE OF THE STUDY

The proposed SACC cosputer sSystess upgrade.iill require more
floor space than is currently available. To free needed flcor
space the numbex of magretic tape library racks will be reduced.

The total INMP-6,7,and & tape slots may need to be reduced by
at least one-third. Ccurrently there are 1085 slots allocated to
the IMP libraries. After the reduction, INP wculd be allowed 723
slots for all work needs.

The purpose of this study is to presert alternative plans for
this reduction, along withk cost estimates and time estimates for
izplementaticn.
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BACKGROUND INFORNATION

A summary of the currert sloct allocations withian the IMP-§,7
and 8 cosamic ray tape litraries is givem in TABLE 1. Most of the
production database tapes were created at demsity = 1600 BPI.
The physical characteristics of these tapes are presented in Ap-
pendix A, along with TAPESCAR informaticr on scme representative
volumes. {Quiet time and flare periods, and scse random tire fe-
riods were selected for TAPESCAN to discover typical tape leangths
for the number of data blocks present.)

Most production and analysis programs access these tares
through the TAPE CATALOGS. These catalogs are disk datasets which
are formatted in such a way that each tare vclume-serial has an
individual entry. The individual entries contain several wcrds
of data storage, such as data coverage times, number of data re-
cords present, date prccessed, etc..

TABLE 2 1lists the tape types required for each of the major
production and analysis rrograms in the INMP systees.

These prograss have hard-coded into ther certain assumptioas
about the guantity of data on the various tape types. For exas-
ple, the DATABASE GENERATCR programs which create CNTS and PHAS
tape types, reformat t intervais of data intc cne physical tape
file. The PHA SUMEARIZCEF progranms, which create MATR and LONG
tape types, process one irterval cf data from a CNTS or PHAS tage
into one physical tape file of a MATR cr LORG tage; for IKE-8 a
MATR tape is assumed tc hcld a maximum of 20 files, and a LCWG
tape a maximurm of S50 files of data.

The TAPE CATALOG word structure is alsc limited by the variouas
assuppticons about the gquantity of data on the different tare
types. The catalog forzat has 2 full scrds set aside for indi-
cating when intervals of data have been processed. One bit, on
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or off, is used to indicate that an interval cf data had been
processed {whether fully or partially). One of these words can
have up to 30 bits set as intervals of data are processed. Con-
sequently,within the current tape catalog format, one tape entry
could hold information or a maximus of 60 intervals of data. The
FLUX {(and FLEX) tapes utilize all availatle space in the catalog
entry, as they have 60 files of data per tape.

Analysis programs use tte interval bits, alcng with the tape
type reel sequence numbers, to determine if required data is ac-

tually on a given tape.

Production programs use tke intervaid bits tc determine if data
is being reprocessed or nexly processed.
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Zatle £81: &+(11
Current Slot Usage Allocations

Tape Type .iHP: 6 ‘ 7 8

P yP : {to 1980 end)
ERCY 0/316<1> 27/7367( 3}<2> 1267426 { 3)<3>
PHAS 63 110 5 132 5
CETS 63 110 5 132 5
LOWG 6 11 {50 14 50
MATR 11 19 30 33 20
SMCT 8 19 30 22 30
FLUX 6 10 60 12 60
VLET - - 17 40
Totals 187 306 588
Parentheses ipdicate tte number of intervals
contained cn that tape.

o Slcts Allocated in TLS _
IMP-6 180 slots €26U0~62759;62400-6345¢
IMP-7 335 slot €0160-60239;60000-60118;68120~-68239;
tors  6018898%334i6
IMP-8 5006 slots 60880~-60919;60960-61079;€5140-65438
70 slots allccated for grcdncticn ¥ork such .
as backups,plot tapes,LECOM processing.

Total datatase
tapes 1n slots
as of the €end
cf 1980 data

production: 951
Blank ® Special 64
¥orking Slots 70

<1>All IMP-6 ENCY tapes lave beer remcved = 316 tapes.
§%>Al%“5HP-7 ENCY tapes have been removed thrcugh catalog record

= apes. '
<3>a11 IHP-E EBCY tapes have been removed thrcugh catalog reccrd
11 = 300 tapes.
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&* (11

Prograas,Tape Usage,Core Requireseats

Database Generation Prograsms-

Core EFrogranm Input Qutput
Name Tape{s) Tape {s)
%S%K Database Generator ENCY PHAS,CNTS
25K EHA Summarizcer BHAS MATIR,LOWG
325K JINSON | PHAS MATR,LONG
200K Intermediate Flux PHAS FLOX
200K Intermediate Flex PHAS FLEX
200K Count Summar CNTS SHCT
300K VLET Sunnaryﬁlﬁ?-a CNTS VIET
200K EF1LUX {IXE-8 PHAS King Data
Cenfer
Tapes
Catabase Analysis Prograss
300K Analimp PHAS, MATR,
] LO¥WG
300K Apisotropy CRTS, SMCT
300K High Gain Plct MATR
250K Low Gain Plct LOWG
250K Fluxplot FLOX : PDP11/70
250K Flexplot FLEX PDPI11/70
300K Rateplot CN15,SNCT PDP11/70
300K VIEtEIOtII!P-Ey VLET
150K Electron Flux PBAS
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Y

s FRecall that tape estirates are assuming completed 1980 data
production.

From the slot usage sunrary, TABLE 1, the following can de
seen:

1e The total slot allocations for INP-6,7,and 8 is
1085 slots.

2. Of these

1
tapes, iz
tapes.

3. 64 slots are allocated for Rlank cr sggcigl tapes.
Special tapes are created 1n ncn-staddatd produc-
tlon rums. These runs may Le submitted Yy GSFC
scientists.

085 about 951 hold recductiop datakase
cludgng sonre 15% engclopedia {EXCY)

4. 70 s=lots are allocate for L[ECOM tapes,, plot
tapes, backur tapes, and other general orilng re-
. quirenents.

We need to free up at least 362 slots, if SACC reguests a re-
ductiop of one-third.

Note that the sum of all ENCY tapes currently in slots, plus
all Blank and special tapes, plus all work slots, is 287.

ENCY tapes are not usually needed after they tave been used in
the prcduction of CNTS and EFHAS tapes. Some thought needs to be
given to ainimizing the slct recquirement for srecial tapes and
rroduction working slots.

If 45 BELNK and special slots were kept, and 15 production
working slots, 217 slots of the 362 needed could be impediately
freed. {217 = 153 ENCY + 8 ELNKEspecial + 55 working) But 145
more slots wculd still need to be given up, and those w Thd have

S to come fran) the other prcduction database tarpes.
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In addition, allovarce must be made for the growth of the
IMP-8 database.  That satellite is projected tc be kept on thru
1983. Projections for IMP-8 slot requirements at density = 1600
EPI are given in TABLE 3.

An alternative way of summarizing the slot allocations is as
follows:

As of the end of 198C data production, there w¥ill be [798; pro-
duction tapes, not including ENCY tapes, for the 3 IMNP satel-
lites. If only producticn datatase tapes (excluding all ENCY)
vere used in the 723 available slots, we would currently not re
able tc house about 75 of those tapes. Since we must plan tc ail-
locate slots for vork and srecial needs, even zcre database tape
slots need to Lbe freed. Ard, if we allow for continuing IME-8
database growth, about 20 slots per year must additionally te
freed.

Referring to TABLE 1‘again, it can }e seep that the CKTS and
PHAS tapes constitute most of the databases. They represent 75%
of the databases {not including ERCY tapes).

To free slots, these tares can be either rercved or condensed
onto a density = €250 BFI database. The extent of the need for
removal or condensing is discussed in the following pages.

For the purposes of this study,PHAS and CNTS uill sometimes be
referred to as 1low level tapes,MATR,1CWG,etc.,as high level
tapes.
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Zable §81: E* (11
INP-8 Growth-Tape Usage at Density = 1600 BPI1

intervals/tape tapes/year 291.25 intervals/year

PHAS 18.2:
eNas 2 18:32
LOWG 50 1.83
MATR 20 4.

SHCT 30 - 04
FLOX 60 1 52
VLET 40 -

{rounds to about 53 tape slots per year)

INP-8 Projected Slot Reguirements through 1985
Assnng g cosgleted 1ggst§ata proaugtgon:

{interval 756-101+1 = 656 intervals of data coverage)

tape/{ int/]1980 1S€71 {1 1982 (1983 § 1984 § 1985

type tape -

PHAS 5 132 150 168 187 205 223

CHTS 5 132 150 1 168 187 205 223

LOVWG 50 14 18 17 18 21 23

MATR 20 33 3€ 42 47 52 56

SMCT 30 22 28 28 32 35 38

FLUX €0 12 14 1 1S 17 19 20

VLET 40 17 1€ 21 24 26 28
Includes data 1980 1¢¢81 1982 1683 1984 1985
coverage intc
interval ] -
nunber: 757 €4s 939 1031 1122 1213
Tota 1980 1S€1 1982 1683 1884 1985
high Level ] ‘
Tapes 98 m 123 139 153 165
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POSSTIELE GPTICES IN BEFETING SLOT REDUCTION BEQUIRENENTS.

Gemeral categories for reduction

There are two general categories for thke government to consid-
er:

1. Move and store some part of the tape databases.

2. Condense soxe part of the current demnsity = 1€00
BP1 data cntoc a density = 6250 BPI database.

Factors to be weighed in determining reduction method

In studying the atcve crtions, the fcllowing factors need to”
te considered:

1. Allcovance must be made for 1IMP-8 datatase
growth.

2. What tapes 1in the dJdatabase are fregqueantly used?

What are the tape reguirements fcr special studies
which cccur?

3. What is the slot and storage reguirement?

4. fhat is the impact on various IMP programs if re-
programeirg is necessary?

S. ¥hat is the impact on productionr and analysis run
times and ccre requirements; is there any database
down time?
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6. If new utility programs are needed, what is their
projected ccst and development time?
7. What is the documentation impact? (JCL, |user-

guides, etc.)
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SPECIFIC OPTICES SITHIN THE GENERAL CATEGORIES

1. HNove and store some part of the tape datalases

A. Slot allocation impact
i. Mcve 1I%P-6 ?
ii. Mcve CETS or PHAS cnly?
iii. Mcve CNTS or PHAS from before 1975,

cT scme other time perticn on the databases?
B. Program impact and other impact
C. General comments about removal procedures
2. Condense some part of the dataltases

A. Slot allocation impact
i. Ccndense CNTIS or PHAS only?
ii. Ccndense toth CNTIS and PHAS?
iii. Condense all tape types, excluding ENCY?

B. Program igpact and other ispact

C. General ccements about ccndense procedures

D. Solution propesed ty Dr. BNand lal
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Ooptionp 1. Hove some part of the database

Recall that the slot allocation needed tc hcuse IMP data thrn
1980 data production will te 798 slots. If ve allow about 60
slots for Blank, special, and working regquirements we must remove
135 database tapes immediately to reduce our slot allocaticn to
723. Allowing for 3 more years cf IMP-8 database growth will re-
guire 151 more slots {see TABLE 3).

e immediate reduction ianplies remcval of 135 database tapes.
e long range growth of IXP-E regquires resoval of 151 database
tapes; more if IMP-8 is Xept on longer.

Thus the minimum storage requirenept %culd be about 284 tapes,
if IMP-8 is off at the end of 1983.
This storage would be
286 / (€12 IMP-8 o 275 INP-7 +# 157 IMP-6)

266 , S48 = 30 %

of the database whiclt does nct include any ENCY tapes.
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1.2 Slot allocation ispact.:

The slot allocation izpact frca the various removal options is
given below.

J.1a.i Move I¥P-6 crly:

The IMP-6 datatase is rarely used by GSFC scientists. It con-
tains 157 production dataltase tapes {(excluding ERCY tapes). ke~

moving the wxhole database would enable INP to meet its initial
slot reductiocn need.

The INP slot allocations would then be:

639 database production tape slots (all IMP-7,8; no IME-6)
60 special, blank, working slots
24 spare slots, shich world be used up ty IMP-8 growth
in about 1/Z year. {Trkat would ccrresrond to half of

the 1981 data, when completely processed.)

If IMP-8 1is kept turned on, very scon additional database

tapes would need to be remcved, and they would of necessity ccaze
from the INP-7 or IXE-8 databases.



A STUDY OF ALTERNATIVES FOB REDUCING INMP TAPE SLCT REQUIREpage 15

“1.A.id Move CN1IS or PEAS only:

The tape types CNTS ard PHAS comprise the rajerity of the tape
libraries, with egual nunkers of each tape type (see TABLE 1).
Removal of either all CRTS or all PHAS swculd give the follow-

ing slot availability:
{removal through 1980 data production for INP-8)

INP-6 63 CNTS or PBAS
IMP-~7 110 - CETS or PHAS
IME-8 132 CNTS or EHAS

30¢% total

Slot allocation status if all CNTS or PHAS were removed:

491 datatase tapes {excluding ENCY)
60 special, blank, working slots
172 spare for IME-8 growth

This opticn would more than allow for expected IMP-8 growth

throungh 1983 data producticr.

It should be noted that CNTIS or PHAS could be removed only as

their slots vere required for IMNP-8 growth.
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1.A.iii EKeep some portion of CRTIS and/or PHAS:

Another alternative t¢ option 1.A.ii would be to keep some
paximus number of years cf the most current data. In this case,
a schedule of tape removal might be as the example given below.

To meet the initial need for reduction abcut 135 database
tapes sould have to be reroved, as has ©been estaktlished above.
This would mean rezoving data from before 1975, as illuostrated
below in TABLE 4. GSFC scientists could select reaoval of other
tapes than this example, of course.
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Table £81: &% (11

1 !a e Bemgval + Storage Plan
to lazng Q out 663 D tabage gape Slots

* Reaove 135 tages frce the projected datakase size at
the end of 1980 data rreoduction.
{798 tapes excluding ENCY)

* Assume_about 60 of those tapes are_gpaking space for
work slots, blank tages andpspec§a1 tapeg. E

* Assume atout 663 slcts fcr database tapes.

* genove tapes in steé BIICHIB? fcr IHMP-8
atabase growuth thru hé end of 7983.

Catalog Coverage Tinmes Intervals
IHP 1371 - 10/02/74 1 -

IMP g 3;2%&72 - 10%6%578 _ i - 5%3
IMp-8 10,30/73 - 101 -

Start with 2 options:

1) remove all data_fror tefore 1975 in the CNTS
tape type { = 125 tapes)

RS 2.) remove all CNTS and PHAS from IMP-6 { = 126 tapes)

Step-1:

Initial Tape Removal Assurirg Conspleted 1980 Preduction

¢ption 1 Option 2

IMp-6 IMp-7 IMp-8 IMp-6 INE-T IMP-8
PHAS 63 110 : 132 - 110 132
CNTS | =-- 69/110 1117132 - 1140 132
LCWG 6 11 14 6 11 14
MATR 11 19 33 11 19 33
SMCT 8 19 22 19 22
FLUX 6 10 12 6 10 12
VLET - - 17 - - 17
Total 94  + 238 + 341 31+ 279 + 362
slcts = 6§73 = 672

125 tapes stored: 126 tapes stored:

CNTS tapes data All I¥P-6 PHAS + CNTS

from before 1975 stcred
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Example Tape Removal + Stcrage Plan

Step-2
Database Prcduction thru 1981 Data
Option 1 Option 2
IMP-6 IMP-7 IMP-8 IMP-6 IMP-7 INP-8
PHAS /63 110 15C - 110 150
CNTS - 69/110 12%/150 - 69,150 129/150
LCRG 6 1% 1t 6 11 15
MATR 11 19 3¢ 8 19 38
SHCT g8 19 2¢ 8 19 25 |
PLOX 6 10 14 6 10 14
VLET - - 19 -— -- 19
Total 38 + 238 + 390 31 + 238 + 3990
slcts = €66 = 659
181 tapes_stored; 188 tares stored:
additicnally IMP-7 and-8 CKIS
56/63 INP-6 PHAS stored |data froz before
1975 is stored
Step 3 Dataktase Production thru 1982 Data
IMP-6 imp-7 I¥p-8
PHAS -- ’ 707110 147,168
CNTS - €S711C 147,168
LOWG 6 11 17
MATR 11 19 42
SHCT 18 28
FLUX 6 10 15
VLET -~ _— 21
Total 31 &+ 198 4+ 417 = 646
slots j
239 tapes stored:
All IMP-6 CNTS,PEAS:
IMp-7,8 data_ fron
before 1975 in CHN1S,
PHAS.
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Step-4
Datatase Procduction thru 1983 Data

INp-6 INE-7 Imnp-8
PHAS - 607110 156,187
CNTS - £€9/110 156,187
LOWG 6 11 19
MATR 1 19 47
SNCT 19 32
FLUX 6 10 17
YLET -— - 24
total} 31 + 178 451
slots =560

" 289 tares stored:

all IMP-6& CNTS and

PHAS stcred.1INP-7,

IMP-8 CNTS,PBAS data

from before 6/20/7¢

stored.
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1.B Impact on proqramss, aralysis, other:

1.B.1 Should CNTS cr PHAS e remoyved:

Por these removal and stcrage cptions, it is not clear-cut as
to wvhether CNTIS or PHAS shculd be chosen, if orly one type is se-
lected. Over the past year and 2 half all of the major categp-
ries of programs have been nsed for IMP-8, anéd all of the araly-
sis type for 1IHP-7. Analysis prcecgram usage has tended to be 'in
spurts?! for mcst programs.

The TIKSUM prograxs are run often. The INTERMEDIATE FLOX
pregrams which generate the new FLEX tape databases have Leen
run often for IRF-7 and B. These programs have 1ooked at in-
tervals scattered thrcughout the whcle database ranges. They
use PHAS tapes as input. In the latter part of last year a
speciél study was done which reguired CKTS tapes in the cre-

..... ation of special VLET data tinme pericds. That study covered
aktout 7 months of data.

* Government scientists reeéd to deterrine vwhich of the databases

is less needed, if any ctf the removal crtions are selectegd.

" 1.B.ii Apalysis prograr impact:

Any tapes removed would need tc be stcred in a convenient lo-

cation, in case they vere reeded.

Government scientists wculd need to krew in advance if any of
the stored tapes sould be needed in analysis Jjobs. Personnel
would be needed tc raintain a tape storage system, receive tare
requests, allocate slots in TLS, and physically place tapes in
building 1.

If large blocks of data coverage tires were required in an
analysis run, slot availatility might ke limited, if the time e~
riod of interest included many stcred tarpes.
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e

J.B.ii New utility precgrams needed:

Some utility programs cculd be writter tc help facilitate de-
terrination of tape needs for the different prcgrams, and to keep
a record of stored tapes. These would be TSC fcreground execut-
ing programs.

J.B.iyv Overall Impact:

The overall jmpact of tape resmoval ard stcrage is summarized
telows

1. A tape removal schedule must be created.
2. Additional utility prcgrams will be needed:

wa) Reep a record of stored tapes; add to or delete frce it

b) Determine what stored tapes may be required for a given
Frogram and time period.

c) Search TLS tc seé if tapes are there; assign and remove
TLS numrters tc needed tapes (this could be done by hand
using TISUELTTE)

3. Storage reguirements

a) 1/2 of one full size tape rack ({528 slots/rack tyrpe)
vill be needed. {store 135 + 151 = 286 tapes; which
is the paximum if IMP-8 is turned off after 1983)

b) An INDEX for stored tapes

c) regquisition forms for tape movement

4. Personnell needed
a) A librarian fcr stored tares, whose duty would be to
upkeep the utility lists, TLS allocations, anrd to move
tapes.

t) A maintainance [rcgraemer.
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Se Equipment needed

a) a tape cart
k) a computer tersinal

6. Cost estimates for programming & removal portioas
a) foreground utilities

Program/CLIST for maintainance of storage list

design 1 week
code &
test 1 week

Progras/CLIST searchk by Program tyre and run
time regquest for needed tapes.
design 3 veeks
code &
test 3 weeks
b) tape movement

p— See 1.C for time estimates in initial removal
{
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J.C Gemeral comments or remcval procedures:

A pre-requisite for tle remcval optioms is that adequate space
be provided by GSPC/LHEA for storing tapes on center so that they
may be labelled and available for use if needed. There will be
no changes needed to any existing programs or the tape catalogs
thenselves if any of these options is chosen.

Descripticn cof proposed work:

1« The above rentioned storage area will be prepared
for acccrocdating the tapes which are being re-
moved. This involves:

a) mecving all of the IMP-7 and 8 ENCY tapes
ard the tape catbtinets which are now in
building 6 room %-2 to this storage area.
These ENCY tapes will then be placed in
tape cabinets in ascending order as they
appear in the tape catalcegs.

I) tte reraining tare cabtinets will need
tc ke cleaned up ard in some cases
repaired. They will then be positicned
ip’ the best way suited tc the space
trevided

2. Any tapes to ble removed will be [placed im the
storage area cabinets in ascending time order by
tape type as they appear in their respective cata-
logs. This will allow for easy access to the
tapes as pcst [rcgrams recuvest blccks of input by
time. A record will be kept of all removed tarpes.

3. The high level tapes will then te physically smcved
into conticucus slcts.

4. All tapes in these catalogs will then be remcved
from TLS and the high level tapes will be re-as-
signed and titled accordirg to tte experiment and
tape type.
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Se

6.

7.

A block of empty slots will be allocated for stcsz-

ing the »needed lov level tapes for all experi-
ments.

The remairing empty slots will then be given to
the SE tape lidrarian Mr. H. Dormchick.

A general request form will te developed for re-

calling tares from storage when reeded and return-
ing thea to storage.

The schedule for accoeplishing this operation is as follows:

1.

2

To orgainize the storage area and move ENCY tarpes
and catinets will reguire about 3 map-dayse.

To relocate tapes to be left in allowed slots, and

reassign tlccks of tapes in 1ILS , will require
about 4 ner-days.

It shoulé te mcted that the database will be
unavailable during the relocaticr and re-assign-
ment in TIS of tapes left im slots in building 1.
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Optiom 2. Coadense Optices

These options of the slct reduction possibilities involve re-
writing some part of the current 1600 BPI database onto a ney
6250 BFI database.

In considering this opticn tapescans were dche to estimate how
full typical tapes currently are. It was noted that a three to
one condense to 65250 BPI was possible fcr the SMCT tape examples
of IMP-8. Caiculatiocns were done for PHAS tapes to show that
without reblocking the data, a 3:1 condense to 6250 BPI was about
the best that could be expected. See Appendix E. Reblockirg,
preserving density = 1600 BPI, allows abcut 19 % more data to te
added to a PHAS tape. When reblocking is dome, it is possible to
get a 4:1 condense to 6250 EPI.

For comparison, the fcllowing siot projections are done for
both a 3:1 and a 4:1 condense to 6250 EPI for PHAS and/or CXNTS
tares.
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2.1 Slot allocatiop impact:

The affect n sloi allccations for the varicus condense op-
tions is escr1 c¥

2.1A.1 Condense CRTS cor PHAS only:
Slot Alleccatiocn Im

act
Condense CNTS or PHAS Cn z
{den=8 peans density=6250 BPI)

IMP-8 Slot Regquirements
' CNTS or PEAS
den=4§ (3:1 den=4 {4:1)
PEAS or CNTS PHAS cr CNTS
1980 44 o 132 = 176 33 + 152 = 165
81 SO 150 200 38 150 188
82 56 1€8 2214 42 168 210
83 63 1£7 250 47 187 234
84 €7 2C¢ 272 52 205 257
85 5 223 298 56 223 279
Total Slcis_Keeded:
%gh Levgl and Total from above
High CNIS+ Total High CNIS+ Total
Level PEAS lLevel PHAS
1980 97 + 17€ = 273 27 + 165 = 262
81 110 2€0 310 110 188 298
82 122 224 346 122 210 332
83 138 2%0 3g8 138 234 372
84 152 272 424 182 257 409
85 164 Z2¢¢ 462 164 279 443
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{12p-7] silots needed {den=4 means density=6250 BPI)
den = 4{3:1) CNTS or PHAS 110 + 110/3 ¢+ 58 = 206
den = 4{4:1) CNTS or PHAS 110 + 110/4 %59 = 197
IME-b Slots needed
den = 4{3:1) CHETS or PHAS 63 46373 431 = 115
den = 4{4:1) CNTS or PHAS €3 + 6374 + 31 = 110
otal Slct 8eguirelent
or Productio
tapes only
den = 41{3: 1) den = 4 (4:1)
v 594
1989 83} 282
£2 667 635
83 70¢ 679
84 745 71¢

If a maxizum of €63 =slots are allowed for_ database tapes,
the end of 1982 we will start toc need slots allccated to spec1a
+ working? tapes. Tlerefcre,we nust condense PHAS also.




A STUDY OF ALTERNATIVES FCF REDUCING INFE TAPE SLOT REQUIREpage 28

2.A.i1 Condense CNTIS and PHAS both:

Condense CNTS ard PHAS - Slot Allocaticn Impact

IMPp-8
Slct Regquirements den = 4{3:1) den = 4 {4:1)
CNTS + BEIGH = Total CNIS+ High = Total
PHAS level PHAS Level
1980 g8 + 97 = 18% 66 + 37 = 163
81 100 110 210 7€ 110 186
82 112 122 234 84 122 206
23 . 126 13¢ 264 Sy 138 232
84 134 12 286 104 152 256
85 150 164 314 112 164 276
Inp-7
3:1 - den & 2 * (11C/3) + 59 = 133
421 den 4 2 % (110/8) + 59 = 115
TEE-6
3:1 den 4 2 % ( 63/3) + 31 = 73
4:1 den 4 2 * { €3/4) + 31 = 63

Total Slot Requiremeant

3:1 den=4 4:1 den=4
1980 391 341
%1 416 354
82 440 3E4
g3 470 410
84 492 43y
g5 520 454

If a_maximum of 663 slots_  are _allowed for database tapes,this
Optlgg is more than sufficient in allcwing fcr IMP-8 database
grcwth. .
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" n  mm—— s Wit ot

This option is not reccmmended. Recall frcs the section on
Background information thkat the INP systemr catalcgs are set up to
accept data storage for a paxinmum of 60 files cf data per tarpe-
vhere one file is usually synonomous withk one interval of data.
We would need at least 4 mcre full words of storage for bits in-
dicating that intervals have been processed, assuming the basic
IMP systess philosophy sas preserved. Condensinc¢ the higher lew-
el tapes would require modifying the current catalog structure,
and vould have a great impact on reprogramming time. All pro-
grams would be affected, 1including maintainance and utility pro-
grams. {see TABLE 2 for a list of majcr frogirass)
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2.B 1Ispact of condense of CHNTS and PHAS:

2.B.1 Ispact on existipg progranss:

Since all programs vreguiring CNTS apd PHAS tapes have hard-
coded assumptions about tle amount of data ¢n them, those pro-
grass would need to be rodified to accomodate the nev databases.

The following prograems scunld be affected:

PRODUCTION PROGRAMS:

INPOT QUTPUT
DATAEASE GENERATOR CNTS,PHAS
TIMSUM PHAS |
PHA SUMEAEIZOR PHAS

INTERMELIATE FLUX PHAS

CCUNT SUMNARY CNTS

VLET SUMMARY CNTS

PFLUX {KING DATA CENTER) PHAS

{ELECTRCN FLUX PHAS)

ANALYSIS PROGRAMS:

ANALINP PHAS

RATEPLOT CNTS

ARI SOTRCPY CNTS

Dump programs for CXNIS and PHAS tapes would need to be modi-
fied to allcw for a multi-file tape structure in locating data
{see Lelow).

fse

mpact: retlocking ispact:

Fread and I/0 time irgact in running rrcgrams from a condense
would be mnegligible if the basic structure o¢f 5 intervals rer
physical file could te rreserved.
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In p:bductioa runs, the only impact would cosze in the DATABASE
GENERATOR runs wvhere some part of an existing tape must be copied
to a nev tape which the progras is processirnge. This effect
should be minimal since rost data is processed in timse order se-
guentially and is usvally add-on data. .

If reblocking data was dcne to achieve a 4:1 condense of PHAS
and/or CNTS tapes, core regquirements for running programs usirng

the tapes would go ap a paxipum of about 27K to 29K bytes for
each tape type used:

approximate current blocksizes: 3500-4700 bytes
paxisum reblocking size is about: 32000 bytes

The maximum reblocking is not needed for CNTS and PHAS (see
Appendix B) to achieve a 4:1 condense, tbtut if it was used, this
would adversely affect the daytime ruaning on the 360/75 of tke
ANALINP, ANISCTIROPY, RATFEICT, and TIMSUM prograes (see TABLE 2).

The minimua needed tlocksize to do a U:1 condense would be
about 9500 bytes for IMF-6 PHAS tapes. This is a blocking factor
of 6 logical records t6 1 physical block, and should be larger,
for safety. 10K bytes uculd need to be added to core reguire-
ments for each tape type.

If reblocking were done, there would be a ccrresponding reduc-
tion in the tape read anpd write operations. The magnitunde cf
this effect wouild be abcupt, for example, 10 : 1, if a block was
increased from 3200 bytes to 32000 bytes.

2.B.iii [Neyx programs required:

I

The new programming reguired to carry out condense for PHAS
and/or CHIS sculd ke as fcllcous:

1. The datatase condense prcgram

2. A tape entry transfer program, fcr transfering the
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higher level tape entries (MATR, LOWG, SMCT, VLET,
FLUX, etc.) into the new tape catalogs.  {this
night be achieved by a mecdification of the TP
MAINTCAT program which would allow access to the
catalog vclunre-serial designations)

2.EB.iv Documentaticn urdates:

Documentation and JCIL updates would be regquired to reflect
density and/or reblocking changes, and any relevaant prograa
changes. {JCL exists in SCURCE datasets as well as in the paie-
tainance dataset 'SEINP.LIB.CNTL?' )

2-B.y Overall Impact:

The overall impact of tape condense and storage is summarized
below:

1. A tape condense schedule must be created.
2. Additional utility prcgrams will be needed:

a) A dataltase condense prograr is needed which interfaces
sith both the old and newv tape catalogs.
b) A tape entry transfer prograr as pentioned above.

3. Storage reguirements

a) just over one full size tape rack ¥ill be needed
if these tapes are to be preserved. ({528 slots/rack type
{if the whole CHNTS and PHAS den=1600 database is process
this wsoculd bte 132+#110463 = 305 CNTS or PHAS; 510 tapes
both types thru 1980 data production)
b) An INDEX for stored tapes
c) requisition forms for tape movement
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9. Personnell needed

a) A senior datatech to set up tape and job assignments

b) A datatech to rum jots, carry out tape TLS assignments,
and move tapes.

C) A prograamer.

Se Equipment needed
a) 202 new tapes 3f both CNTS and PHAS are condeased
(tapes certified at €250 BPI)
a) a tape cart
b) a computer terminal

6. Cost estimates for prcgramming and condense portions

Programming estimates are for 1 prograemer familiar with

s tasic IMP systeas.

a) database condense rrogranm

design- 3 weeks {assuring catalog interfacing)
code ' 2 weeks
test 2 weeks

b) tape entry trarsfer program

design 1 week {may be mod. of MAINTCAT)
code &
test 1 week

c) rrogram modifications for IME-8 only
DATABASE PRCDUCTICN : 7 major rrograms of 2.B.i
desige 25 days
code §
test 28 days
DATABASE ANALYSIS : 3 majcr programs of 2.B.i
design g€ days

code &
test 12 days
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DATABASE OTILITIES = dump ard list type
code § ‘
test 1 day each

IME-6 and 7 are similar to each other and to IMP-8 for
BROSt pProgramse. They sheuld require 1less design time than
IMP-8, once ltasic mettcds are decided on. Code and testing
time may be abcut the same, however.

d) condense prcecedure

Time estimates are for the lipited slot availability
case.

A. select slot allocations
allcw 1 day per INP
B. assign/reaSSign slcts o tape movesent involved
allew 3 days per IMP per tape type for IMP-7,8
allow 1 day per tape type for IMP-6
C. select new vol-sers, allocate & write pew BLNK catalogs

allow 2 days for all
D. condense Jjots

allow S jcts per day imvclving:

ii. edit JCI and sutmit jobs (pudCii ke 1o o £9
iii. obttain catalog list & verify job executions
iv. submit TAPESCANS (est. hOOhO1 per scan)
V. Tenove 6250 tape tempcrarily
about 101 jobs for CNTS, 101 joks for PHAS => 42 days
for mechanics of condense in a lirited slot envircnment
BE. After condense, switch datatases physically aad in ILS
allow 1 day eachk for TLS changes
allow 3 days for tape movement and packaging of 1600 BPI
allow 1 day for scvement of 6250 tapes into slcts
i. Ttenmove 1600 BPI tapes froa TLS aad slots
ii. assign €250 BPI tapes to ILS and place

i. 1label & place tapes; enter tapes im TIS
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The total time fros A + B ¢ C aktove is 19 days, frosx D

above is 42 days and from E above is 6 days, giving a total
of 67 days in a lisited slot availability environmeant.
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2-C Gené;ai coilents gg the Condense Options:

The goverment must decide:
1. The extent of database condensing ; PHAS? CNTS? other?

2. The preferred crder of tape condensing ; PHAS or CNTS first?
current data or early data first? IME-8 first?

3. ¥hich programs should be modified first ; IMP-8 productice
or apalysis? IMP-6 cr IMP-7 ? What is the order of priority
in mcdifying the majcr programs?

The government should ir any lcng term plam, allow for the
possibiliiy of reprocessing parts of the IMP-6 and IMP-7 databas-
es. CsSC has currently been working on a datagap problem which
existed not only ian IMP-&, but alsoc in IMP-7. If the IME NFED
gain factcrs are ever readjusted, the FLCX databases may need to
be regenerated. As finegain factors are added, FLUX intervals
must ke reprocessed.

If condensing cans e done before the time the slots actualdy
rust be given up, it would be possible to comstruct the new data-
bases and tape catalogs xith the 0ld syster entirely available.

If the ccndense is 1npot done before the slct reduction must
take place, a portion of the o014 database would be unavailable,
i.e. those slots being used fcr the cordense cperation, as well
as thcse required for swork and special needs, ip addition to ones
which would have to be remcved to meet the initial reduction re-
quirement. In that case, the @mechanics of performing the many
jobs required would be Fhindered greatdy. {see the somewhat ex-
rarded condense procedure telow)
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2.C.1 Steps in a ccrpdense procedure:

The following steps wculd be needed fcr a condense:
1 Design, code and test the condense progras

2. Design, code and test a program to access volume- serial
names for transfer o¢f higher level tape entries to the new
catalogs.

3. Do the condense as follous:

1. select all f£inal slot allocations prior to amy
work

2. where possible assign {reassigr curreat tapes)
slots to facilitate tape &rmovemegpt; use blocks cf
ST ' tape types

3. select nes catalog tape vol-sers for IMP-6,7,and €
4. allocate and write new BLEK catalcegs

5. dabel and - place new tapes {101 * 2 = 202  new
tapes for all IMPs)

6. divide IMi-f into about 43 Jjoks if a 3:1 condense
is dome {43 * 2 jobs for Lkoth CNTS and PHAS)
a) allccate tapes in TLS
t) submit by deck cr terminal
i. estimate h0O1h04 per job om 360/75
{= 64.5/193.5 CPU/IC for ONE taps
tyre)
ii. these jobs must be run DISPE=CLD
for the new catalogs

¢) list the catalcg and verify each new entr:
verify job printouts as all good
d) TAPESCAN new tape and save
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<

Repeat &£ arpd € for IMP-7

(1}

#

37 jcbs for ONE tape type
55.5/166.5

21 jobs =
31.5/94.5

IMP~6

.

Estimate ccndense tine tc be
1€1. 8,854, 5 for ONE tape type

rounds to about 6§ hours CPU and 16 hours I,0 for BOTH CNIS
and FE?S on thke 360/7S

4. Finally, modify programs according tc goversment priority
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2.0 Dr. Nand Lal proposed solution:
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- APPENDIX

TAPESCAR SURVEY

TAPESCAN SDRVEY
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APPENDIX B

Eeblocking Calculations (1 tile per tape)

Backgrcord Info on Tape lengths

For latel=SL tapes o¢f cne file, the tape lergth is egqual to
the sus of the follcwing:

volume label record 80 bytes
header record 1 80 bytes
header record 2 80 bytes
tapemark 1 3.75"

{data block + IRG) * (#data tlocks)

..........

tapemark 2 3.75"

EQOF1 first trailer recocrd 80 tytes

EOF2 end cf volume 80 bytes
{second trailer)

tapemark 3 3.75"

tapemark 4 EQVY 3.75"

Inter-record gaps occur hbetween each block arnd are

651" for den=160C BPI
«300" for den=6250 BPI

for 9 track tapes. The length of a block = blocksize/density
in BPI.

----- continued
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PART A.

Reblock data, maintaining density=1600 BPI

An IMP-8 PHAS tape wvas TAFESCRNned with the following results:

length
4 data blocks

2000+ yn»
{6781-5) = 6736

The blocksize was 4656 bytes with a blocking factor of 3:1 {3 lo-
gical records per physical record) at density=1600 EPI. The cal-
culated length of this tape would be:

(4656/1600 + .651) * 673€ + 4{3.75") + 5(80/1600 + .651)=
24005.401" =
2000. 45"

The maxizur reblocking would allow about 32000 tytes per block.
If a 21:1 blocking facter_was used on the abcve data,$963 blocks
wculd te required for the 20208 1logical records. The length of
the reblockéed tape wculd Le:

{32592/1600 + .651)#963 + L {3.75) + 5(80/1600 + .651) = 1686.93?

Thus,313.52 feet more tape wculd b
data. This length represents 178.9

ailable fcr more reb%og
more logical records.

e av ked
7 blocks of data,or abou 758

Then altout 20208 + 3?5%‘

23966 1lcgical records could be fit irto
the same length (2000 if

; the data were reblccked.

This is 100 * ({3738/,2C2C€) = 18.6% more data.

If PHAS tapes _were to have 1 more interval per tape added,so that
there were_ 6 intervals per tape, the maximum allowed reﬁlock:ag

gould still mot safely allcw us tc put that extra interval on the
apes.
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PART B. <Condense data to €250 BPI

For the nrposis~of ccmparison,assume that the leagth. of a
tape 1s about egual to

ND * (blksize/EFI + IRG) = 1
wvhere

e number of data blocks

= the llccksize of the data tlocks
he density in hytes per inch .
he inter-tecord gap for the desmsity

el T el

= th
SIZE
=t
=t

i LI

K
1
G

and assume that a desired tape length is 2000 feet. The follcwy~-

1ng calculaticns_show_ the number ©of logical reccrds that _can be
ut into about 2000 feet cf tape under different comnditions of
ensity and tlocking factcrs:

PHAS tapes for INP-8 are the example

1) ND 2000 {12)/ (4656/1600+.651)
ND 6738 data tlocks
For the case of 4656 tytes per block,we have a 3:1

blocking factor. The numiter of logical records present is 20217.

2000 {12)/ (u656,/6250+.3)
22967 data tlocks
68901 lcgical records

2) ND

]
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Congarisog of-1l and_2) shows that a 3:1 ccndense to
6250 BPI is what could safe1¥ be done, if the 4656 byte
blocksize is preserved, for the INP-8 PHAS tapes.

Using the approximate tlocksize fros PART 1.,

3) ND 2000t {12)/ 132592/1600+.651)
1182 data tlocks

23961 logical records 21:1 tleccking factor
about 2000 feet of tape.

it

t

4) ¥D

2000 {12)/{32592/6250+.3)

4352 data blocks at 21:1 blocking factor
91392 logical records

.Cogparison of 1) and u% shQws that rebklecking
to ablout the maxirug allcwed, gives ketter than a i
4:1 condense_to 6250 FPI. It can be seen that the maximus
blocksize allovwed wculd not te needed to achieve a 4:1
condense_to 6250 BPEI. Can_we find the minimum blockin

. factor which will just allow a U4:1 ccndense? This would be
advisable, as we shculd minimize tape buffer srace,
for the sake of daytime program runbding.
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PART C.

., Pinding the Minimum Blocking Factor
which will allcw a #4:1 Condense to €250 BPI

Given that an INP-8 PHAS tape has a t¥gical size of 20217 logical

records in 2000 feet of tape,find e sinimua blocking factor

éB%OCKSIZE) for a 4:1 cocndense. The logical records are 1%%2
ytes.
We do not know

1) the tlccksize of the data, or
2) the blocking factor

in the approximate length equation:

L = ND ¥ (BLKSIZE/EEI # IRG) ‘ 1
Rewrite this as

L = {4%20217)/B lrecssblock * (A B1k/6250 BPFI + «3m 2
we know that

B logical recs/tleck = A blocksize/1552 bytes per Ltlock
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Substituting 2 in 1 and solving for B, the blocking factor:
24000" = ({80868 lrecs/B lrecs/blk) (B{1552)/6250 EPI + .3%)

ccllecting teras

#

B -80868 {.3) {6250) / {80868) {1552) - 2“600(6550)

6. 19

Truncate to 6 logical records per block and test this with the
length formula:
80868 lrecs/6 lrecs/blk = 13478 data blocks
BLKSIZ2E = 9312 bytes
L = 2010.%4 feet arproximately

Finally,vhat is the lencth difference between a 21:1 blocking
factor and a 6:1 blocking factor?

80868,21 = 3851 blocks
L 432592/6250 + .3) * 3851
1769.76"

Thus, this difference is Z40.64'. It should be ncted that this.
difference is s;mpl¥ the difference in the numker of data tlocks
at a 21:1 blocking factor, and the pumber at 6:1, times the in-
ter-record gap for €25¢C Eb1:

80868 logical records’

at 21:1 = 3851 tlccks

at 6321 = 13478 tlccks

13678 - 3851 = 9627 klccks difference

9627 * .3" per IRG = 240.67"

fe save delta BLOCKS *# IRG !y increasing the bloccking factor.
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APPEADIX C

PART A. ) . .
Typical Eroduction Run %Times
for 1ImP-8

This table contains typical run tirmes. Data gafp rerun data is ex-
plicitly given for 4 1intervals for comparison.

Progras Add-cn tgge runs Re-ryn data
name CPU/I0C (380, CPU/IO
(360/75)
Data Processing 2.55/€.23 {one DECON)
Systenr
Database 1.48,/1.31 {one interval)
Generator .
.76/ .76 . {int 475 2.77/78.54
1.2671.07 int 476 2.44/5.00
-89/ .E2 int 484 2.12/3.66
«83/ .78 int 485 2.10/4.25
PHA Summarizor 4.58/32.863 one interval)
2.60/2.%4 475 8.64/12.22
- 96/1.54 485 5.47/7.52
Count Summary Sing;e irterval data was unavailable for
gultirle intervals:
10.87/2.47 711-719
J.53/1.11 726=-728
25.61/%.14 661-688
unavailatle 475-476 3.86/2.98
directly
unpavailatle {4B84-48%5) 2-93/2.68
irectly
VLET Suppary -32/1. 34 one interval)
- 16/71.39 475 «54/1.90
- 16/ .67 476 «34/1.12
«34/1.13 48y «950/1. 67
«24/1.18 485 ~49/1.83
%gteraediate Single isterval numbers not available:
ux
56.02,19.17 616-647
L.06/s1.52 714-715
16.85,/2.4¢% 481-490
re-cu or finegain
unavailatle T 923085,3. 37
as double 4372-473 6.89/3.76
intervals; 493-494 6.13/3.36
511=-512 5.91/2.97
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Frcm the preceding sumpary, it can be seen that:

CPU bound programs are: Count Summary

Interaediate Flaux
IC bound prograas are: Data Processing Systen
1 Summary

VLE
about equai CPU and IC: Datatase Gegperator
PHA Summary

Reblocking data in a condense procedure would sake a differerce
in _the IC~ bcund progranss ard in the egual CPU and IO _progra=ms
reducing the_ IC ne. fart E. beloy lists typical blcck
lengths for IMP-8 for de351ty=1606 and 6250.

PART B.
FREAD IC Impact vs. Dersity

Sizes of {data tlccks + inter-records gags)
for INE-B

e tape tyre blocksize | tlock length length rTead
Do . at 16C¢C ;er FREAD
BEAD 6250/
FREAD 1600
PHAS | U€56 3.561" ! 1.045" 1 3.408/1
CNTS 3564 2.8785" .87024} 3.308/1
LOWG 5340 3.9885n 1.1544"] 3.455/1
MATR 7280 €.201" 1-.4648"] 3.551/1
VLET 7280 - £.201" 1.4648"] 3.551/1
FLUX 5880 t.326" 1.2408 3.486/1
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ABSTRACT

This document describes the requirements of a database inven-
tory catalog system for the Cosmic Ray experiments.
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1.1 OVERVIEW

The critical data bases are presently stored on magnetic tapes
for all Cosmic Ray experiments. Each project has a large num-
ber of volume serials assigned to primary and back-up levels of
magnetic tapes. The current record keeping procedures are
inadequate in providing the necessary information to maintain
the large data bases.

The age of the magnetic tapes pose a threat to the readability
of the active data bases. The data base user will need to
replace an old tape with a copy on a newly manufactured tape.
Therefore a means of tracking the manufacturer date of each
tape will need to be established.

If a data base tape should be destroyed in production its back-
up must be located. The backup is used to make a new original
on a newly manufactured tape. Therefore, an original and all
its backups will have %o be cross-referenced and their
locations known. A Cosmic Ray task requirement (10-/84) is to
keep two 1levels of backups for each primary (original) data
base tape.

The purpose of the data base catalog is to organize and provide
information about the magnetic tapes for each project. The
advantage of a computerized catalog is 1) to be able to gener-
ate updated listings, 2) to be able to get sorted listings, 3)
to be able to update the catalog easily and 4) to have a central
location of the catalog, accessable to any user of the data
base. There will be one catalog for each experiment. An exper-
iment's data base catalog will, primarily, be used by a data
technician responsible for that experiment.

1.2 HARDWARE REQUIREMENTS

The use of a personal computer (PC) with an established data
base management software system has been proposed. The Labora-
tory for High Energy Astrophysics has PCs in some offices. The
caost for a PC solution may be about $2000.00.

The IBM 3081 does not currently have a data base management
software system. This document, however, requires that the
data base catalog reside on the IBM 3081 at the Scientific Com-
puting Facility (SCF) and not on a PC for the following
reasons:

° the IBM is more accessable by several users,; simultaneous-
ly

. the IBM is locally supported by SCF

Contents 1



o the SCF facility has the hardware configuration necessary
- maghetic disks, with automatic archival
- listing devices

o the IBM is where the primary data bases are used and stored

o the IBM data base is better suited for automatic updates,
in the future

The objective is not to create an extensive data base manage-
ment system. The immediate objective 1s to establish the data

base catalog by facilitating data entry. Software is needed to
perform input data checking.

1.3 SOFTWARE REQUIREMENTS

Any new software developed will use IBM VS FORTRAN. Each rou-
tine is to have internal documentation consisting of a prologue
(format must be approved) and inline comments.

The format of the catalog should be designed to accommodate a
data base management system in IBM's future. Physically it has
the following characteristics:

. fixed length records

. fixed fields (project independent) followed by variable
fields (project dependent?

Space should be built into the fixed length records.
The catalog should also allow for varving amounts of data base
data types, backup levels, and storage medium since these are

project dependent or variable with time.

Catalog listings can be displaved in real time as well as in
backgound.

1.4 FUNCTIONS
The following is a list of functions the catalog and its utili-
tv software will satisfy:

* list tapes by data type and year of manufacture, in time
sequential order

® list tapes by data type and backup level

Contents 2



] list a tape, its location, and its backups
A identify a tape given the volume serial number
- data type
- vear of manufacture
- backup level
- location
- storage medium (if tape, density)

° Opt. identify a tape (or tapes) given a data type and a data
time span

1.5 DELIVERABLES

The following is a 1list of deliverables:

o user's guide
U design document with data structures
. skeleton project catalog

° TSO CLIST or CMS CLIST library

° proposed procedure for backing up the catalogs

Contents 3
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1.0 OVERVIEW

N

The objective is to design a system to monitor the primary data
bases and its back-ups. The system is to include a data base,
the ability to update the data base, the ability to quiz the
data base, and the ability to list the data base. The system
should be applicable to all the currently active cosmic ray
projects.,

The tape inventory data base designed will be centrally located
on the Science Computing Facility (SCF) IBM 3081 computer. The
targeted user is the person who will perform the standard data
production and data analysis. Each project will have its own
data base.

Overview 1
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E_REQUIREME

. As specified in the requirements document, the cosmic ray
database catalog will be accessable via the SCF's IBM 3081.

° In order for the catalog to be accessable in real-time and
in background, the catalog will reside on a magnetic disk.
(may be migrated to mass storage).

. The user should be able to get a printed listing of the pro-
ject catalog.

. A block mode terminal would be desirable for faster user

input, in the interactive mode of execution. Howevepr,—a

\ method—fer—ebtaining-user—input-en—a-non-bleck-mede-termi-

><\ qalwsheu&dmbewavaiiablEJJ"PEFhéﬁEWfHTEWﬁEﬁ—block mode meth<=
o0d Will also enable obtaining user entry igwggggggggn;\}
(execution.fwm_wwﬁywwwWMwmwww ““ T

~ g Z . ¢
e N ) _T/
!%(Li,/afvm_« Er“‘i/bl/’%/b‘%ﬁ’”V’u’"’?/w" ;

.
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3.0 LANGUAGE REQUIREMENTS

) Use the languages supported by SCF and IBM.
. Use the standard for each language. If non-standard fea-

tures are used they should be well documented as to use and
location of the use for maintainance purposes.

ﬁ,fz/; :,L /./2;"-'»«%"‘"{ A ot e “;’ st AT ;{ ,\j?f PR

L
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mary data bases for a given experiment. The catalog will help
to identify which volumes need to be replaced and when the vol-
umes should be replaced. When a volume has to be replaced, the
user must know what back-ups exist and where the backups are
located.

Therefore, the primary data base catalog is expected to answer
the following questions.

. When-was—a-volume-created?—
. Where is the volume located?

. Media type of the volume?

. How o0ld is the media?

. Does the volume have a back-up?

. How many levels of back-up does the volume have?
. Where are éﬁe back-ups of a given volume?

. When was a catalog entry last updated?

& 0 s A%aﬁ%é’/ Zzé” 1S5C ?é}{/f\ L ;‘i} L WO w u_,,‘;,;,,g,é\g,.;w»«
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In the interactive mode, the system is to be "user friendly'.
At catalog creation time, the user will probably be an 'expert
user'. However, under normal use, the user is more likely to be
a casual user. Therefore the following would be desirable to
help user input.

The program should be identified to the user by program
name, version number and version date. The catalog being
updated should also be identified (if panels are used, on
each panell.

User options should be menu driven

User input variables should have defaults, whenever appro-
priate

The user should be prompted. Prompts should not be cryptic

or ambiguous six-character, program variable names only.

In the interactive mode: the user is notified of an input
error and is reprompted for a correct response or given the
option to terminate the last function requested.

When an operation is successful, the user should be noti-
fied (i.e. Tape EP0001 deleted).

The user should be able to verify the operation just exe-~
cuted.

User Input 5
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6.0 OUTPUT

o

A
}

/

—

f

/ i Optierral. Would the user want a session log or<perhap
] prt of all the entries created or updated
“jé%k_ /%:%Jﬁf?\’@7

e
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|
|
;

|

%&me o Fewrunad_ wuld

—)

[

An updated project catalog, if entries are added, deleted,

disabled or otherwise updated. jz
: ¢ Cofrles
ZSEo listing és%m;ée. /

AP ETOR
The user should be able to get sorted listing. The user

should be able to specify the sorted fields.
The user should be able to specify and get short listing

(i.e. encvclopedia tapes sorted by vear of manufacture for
all tapes manufactured before 1974).

All printed output should identifyv _the program,-the-pro-
gram-version, the version creation date, the catalog being

updated and the date of execution.

the date of execution? jfgﬁg&/ Seve e Ccﬂmeé
5bgwuL;>EW&,f%t¢ﬁﬂﬁﬁié{ﬁ,{j

,,,,,, é§( sk dedre
v
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Output
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TA SE CO

The database catalog should have fields for the following.

Data Base Contents

[N AS

Volume's volume serial number, a unique catalog entry ID.
Date the entry was last updated (date of creation for new
entry). This is a primative log device to indicate which
blocks were updated together, mainly used as a maintanance
device.

Manufacture date, to determine the volume's age.

Medium tvpe, to help determine the life cycle of the
volume.

If magnetic tape, tape density, for backup and restore
information.

Data type, to classify information on the medium.

Data location, to help locate the medium for access.

£ or. backup.and-restore-purpoesesi—

?‘j““z"m é’ P (V-

The a@bove 1is information that all project catalogs should
have, at the minimum. Each project has some unique charac-
teristics. Therefore, some catalogs can have more mandi-
tory fields than those listed above.

The catalog should allow for a comment field to provide a
place to note any unusual circumstances for a given catalog
entry. This feature makes the catalog a quasi process log.

i

(ﬁ.g S C ;Q oY oL mv@»z A

Pr AR fo:’)ij - b a {/L/\VQ() é ;V:#’f;:i é"?’t(,@//'*"‘{'” }){'ﬁ Ciwss
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8.0 DATA BASE ACCESS

The following is a list of the system functions.

8.1 CREATE A CATALOG,

Each project will have one catalog for all its primary data

bases. ?D/ «@‘%8&/ yq—ﬁ? {;“ w & Lf) DS ;f%‘;é/m\&«aww ;

8.2 ACCESS THE CATALOG.

The project catalog should be accessed by a simple command. If
the user wishes access in interactive mode, the user should be

logged on under the project ID. ézji@guxmwu WAL~ Tkﬂ, 3ﬁ;g('r’

sure {%Q‘CJLQZQZ P S TV ﬁj
L@AJQk “%f«&i;/ aﬂ>ﬁ£ut e A
PETLEG PDS g e M&c{ (ﬂ

There are two types of entries that can be added to a catalog.
The user can add a new primary tape or a new backup tape.

D ENTRIE T G.

8 dding a ma ume

If the user is adding a new primary volume, the primary volume
must be static, i.e. another project catalog will not relocate
the primary volume's data on another volume. The primary vol-
ume's volyme serial number must be unique for the project.

f\a,mm’ms&e {Qf{rﬁ?ﬁt %ﬁ“/(} U{« “}“ﬁ/ - ]ghg:m}\ L2 m{jvf“‘“
. volume serial TSSC boye 1D
. data tyvpe Qﬁ%&@ﬂjmw%ﬁ
. h@@?ﬁﬁ%ﬁﬁagéfevel, primary 1 %&gﬁMﬁﬁ
o location
S manufacture date
. if-tawe, tape density
dlae meded 7@70/%‘/
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Cutput:
° new primary entry
— entry update date

- volume serial

- data type

- 'y ~#ial level, primary

- location

- manufacture date @{#7Fﬂaﬁ L%ﬁ(‘ﬁﬁfjﬁ
~  iE%sPpe, tape density U Conunei

g &u e
Error detection:

° If the volume serial is not unique, the user will be noti-
f1ed with a message or a code and-the-ugser-should-be-prompt-

ed=w refollowing=op¥iohs: %Aﬁf> Ly ”éc{ j%au
~ delete the old entry/ ' c
5
- dis ble he ui ent% withla comm‘ ﬂ
- qulk the se s;o o rethink tua ion
3. ddi a ck=up vo e
The user can only add a new back-up level. g }m@ﬁgﬁ '
User inputs /&4U/Uﬁ1 ,M%MijMf
VALY

. volume sérial of backup tape

. volume serial of primary tape

1‘1

{QW&M (gwr b)

‘ !
Tﬁlf&f (VAZR 2

. location

. manufacture date

- -a-P =1 .ape dem?s-}vty 'C_A . -
& AR e
Bu tp(tp}@{{ﬁ 1y s

. new backup entry

Data Base Access , 9



o SV ATV 7 %
‘k W ) %?CQ/

{

u "77 /fl o ' N :
- entry update date fgyﬂ p woX iéi
- volume serial of backup tape é@ﬁ%&n@~ “

- location

- manufacture date

~  if-tepertape density &1 vodiis
— AR, Yo

. updated primary entry

- updated entry update date
- backup volume serial

Error Detection:

. If the backup volume serial is not unique, the user will be
notified with a message or a code .and-the—user—should b5
-prompted With the~following options:+—

f"M

R

- quit the ¥

a message

Qr a;code. The d
followings: ° /

igniy/éan program one of the

— demote +the

€ evels to insert the new
back-up/at

current backg
‘he given le%?/

C = ) not a'iow an 1xsertion‘éf.a backup
- define backup 1~yels}4ithout "hierachy'

7
— define a user pro"eébre as opposed to designing a pro-
gram procedure
V)

p / ‘ ‘ . / I
sz max H,6 &4 »"5%&5@{ »5’2’6»&4/227 e endl e df %%% Gt
, LOLX Lo

7U# AA A,

j7?%ﬁﬁ435f“ 4
8.4 g@ A CAT E

A catalog entry should be updated or edited when a volume's
status changes. ,

Y /3 | ] ! " P (/"“//3 o o o g
EY\ %/f}i;f "’V{L ) I navigem Telin, @,}{{/}; \«7& Ag G A £

{
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.

A primary volume's entry would be edited, if the volume is
replaced. Since another project catalog would reference the
data by the same volume serial number the replacement volume
must have the same volume serial. Therefore the information
that would change is the update date and the manufacture date.

A primary entry may also be updated when the volume's location
has been changed.

User input:

o volume serial of primary

. manufacture date, if different

. location, if different

Output:

. updated primary entry
- updated entry update date
- manufacture date, if updated
- location, if updated

Error detection:

o If the volume serial does not exist, the user will be noti-

fied by message or code, the-eatatogwill-be-unchangedy-and
the user will-be-prompted for-the-nex¥ function.

A primary volume's entry may also be edited if a new backup i<~
fgﬁﬁis added. This function could have been initiated by the
unction to add a new backup le¥ed to a primary volume.

Input (fr%@ another function):

Data Base Access 11



Error detection:

\

LY If the volume s i i ume does not exist,

alog will b er will be prompted for
the next furnction.

o If the back~up li/{J exists, thg/ﬁser wi%l be notified with

S

a message/ or a co
following:

- not allow a inser 1on,of ab ckup

— define/backup 1 velé to not
achy' e

- defifle a user procedure as opposed to designing a pro-

gram procedure

4.2 Editi ck—-u ntr

A back—-up entry may be edited when the backup location needs to
be updated or when the back=-up volume is replaced.

The back—-up volume will be replaced by a new volume with the
same volume serial o5 SRELE P DTt ZFmb-

User input:

LY volume serial of old back-up volume

%

Output:
LY updated backup entry
- volume serial number, if different
- entry update date
— manufacture date, if different
# [ ?/“//7
l‘(r X f r"i?; /

- location, if different ‘ Py e /
f}* /
'/
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Error detection:

“ If the old backup volume serial does not ex1st the user is
notified by message or code, tive + &§Un RN
the»use*u;s_ppﬁmﬁfed—#ep—themnex%~£uncx&aﬂw

up volume serlal does not happen to be a
111 fonf prlma% volume. The
a/ d1 fer olume serial
zUnl ss his I's.a'special
hav to obsérve that the entry

- del te the ol
- § qisable’th enkr with a comment
quu;t che £ ét; /to Retnink the situation

8.5 DELETE A CATALOG ENTRY
A il

j>\’;@ uﬁ_.&
A catalog entry wewdd be deleted when the volume serial it ref-
erences is no longer active. Before deletion the record may
have to be displaved and the deletion request may have to be
verified.
User input:
[N volume serial
Output;
o catalog with entry deleted

Error detection:

LY If the volume serial does not exist in the catalog, the
user is notified by message or code, the _cataleg—is

qmEﬂEﬂ3DQ£d_3nd—th8muS&n_iiJuuNMl%&d—ﬁ&P“bh&“ﬁfo“fUﬁS&i0n.
wdi oYhe 2z4:h VAZAYY
LJQ;i«gw« ”(tﬁu\ Jan’ r%ﬂ B, zqm/

8.6 DISABLE CATALOG ENTRY

\f)(’; LJ w\(«}é - C’h W

A catalog entry is disabled when its volume serial is duw
ek, Only unique volume serials can exist actively at one

Data Base Access 13



time. The user may want to use a disable instead of a delete
when he or she is not certain about losing information on the
'old' volume serial at that moment. However, faor record keep-
ing purposes the uncertainty of deleting the catalog entry
should be resolved quickly before the reason for the uncertain-
ty is lost. The user can note the disable reason in a comment. ‘
User input: <
.y Y. -
: ; JJmeL ,
. volume serial \mﬂwykﬁ%ﬁffijfj 0o ‘
: e lpeaknon chorga
Output: %§ &5 éﬁﬂ&Lﬁ
L) updated catalog entry
- disable flag set
- updated entry update date
— disable comment |

Error detection:

. If the volume serial does not exist in the catalog, the

user is notified by message or code and-is-prompted.-feor—the-
néxt-funecti-gn-
8. DISP o] 0G

An entry will be displayed if the user requests to read infor-
mation of a given tape. The display may help to locate backups
if a vaolume needs to be restored.

User input: |

. volume serial
OQutput:
. catalog entry listed on display device

Error detection.
° If the volume serial does not exist in the catalog, the

user 1is notified by message or code, the catalog is
unchanged and the user is prompted-fer-thenmext—function.

Data Base Access 14



8.8 GET A SORTED LISTING

\

A hard copv.of a sorted listing is helpful in identifying, in
writing, all™~the tapes that have to be retired or demoted and
moved as backup

User input:
U first field or key on wh to sort

. minor field(s) or kev(s) on whi to sort, the designer may
want to limit the number-of sort lev

- Tt ate
:_//;,flgsf#é~&ﬂﬂifi+e~i+~%hsmlistié for before or a er\the
' ' < ut of f date
T ~ +
/ """" " _outputs A 5/;1;/% Lt
/ )MWVW /@, {Zé/&/éh J{/VW
e sorted listing on display device (CRT, disk or prlnter)”f

i

9 DEMOTE CK-UP LEVELS (O '

If all the backup level are of the same medium and density, then
it is possible to demote thg backup levels. However, demoting
the backup levels require editing all associated backup
entries and the primary ehtry. The editing may be worth the
trouble if the user is as/sured that the best backups are the
most available. f
Backup tapes wiil be demokted when it is time to replace a 'good'
backup tape. The user wants a newer version of the backup and

at the same time the old/backup remains a backup only at a lower
level.

User input:

. backup volume serial

M‘

M primary volume senial

. hierarchial level, backup level

,.WW

. backup manufacture date

P
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. backup location

\

] if tape, tape density

. new locations for each dgmoted backup level

s

Output: . /
] new backup entry
- entry update date

- volume serial

§

- hi%rarchigﬁ level, backup level
§
/

- loc tion/

— man&facﬁ%re date
\ /
— if tape/, tape density

- updat
- backét valume serial
/

- upiated hiera
- 1o¢ations, if
§

* if baékup list is
entry |

f

ull, one deleted or disabled backup

— catalog with deleted entry OR
;
- désabled catalog entky
—% updated entry update date

|
—% disable flag set
|
Error detection: \\
] If the\primary volume serial dées not exist, the user is
notified by message, the catalog is unchanged, and the user
is prompted for the next function.

° If the backup level does not exist, the function becomes
one of adding a new backup level.
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9.0 SYSTEM RESTRICTIONS

\

. The catalog is to contain only the static, active volumes
of the primary data bases and their static backups.
5@5&&&@@
. A replacement primarxﬁtape must have the same volume serial

number as the tape it is replacing. A primary tape is ref-
erenced in, at least, one other project catalog, therefore
the volume serial number must be preserved.

. No existing production software system is expected to be
rewritten to accomodate the data base catalog system (at
this time 11/16/84 E. Eng).

System Restrictions 18



) If there is an 1/0 error while openning, reading or writing
to the catalog, the process will probably stop automat-
ically, if it does not stop automatically the program
should stop the process. The catalog will probably have to
be restored 1) by the SCF system's HSM incremental backup
version, 2) by a user requested SCF HSM system backup ver-
sion, or 3) by a private, project backup version.

Error Handling 19



The following is a 1list of the expected deliverables.

1. Approved Design Document

System structure
Hardware configuration
Data flow chart

Module definitions

High level PDL

2. User's Guide

~F+—Pevelopment-Schedule-

4T“—Tést“seheduleﬁton“ma§e¢wmﬁﬂniﬁ?“fﬁ?wsailds)

nual, D» C«Lb@ﬁ»@ﬂJﬁf J? e

Design document

Test plan and data.

Dataset locations

- Source-tibrary. if any .,M:*w__.é ] ’

—  LoX@Library, 1fsfy- . /

- Ry )
- Job Control Language, if any ) S Y i
—_ IBM Command Lists (CLISTS), if any
- Any other libraries, ISPF, Panels, etc.

- SCRIPT libraries for documentation, if any

6. Changes to project procedures guide

e

3 /}/ - P 4y
Lﬂ@/ Ab Spudle ) AN ey

™y
{

5,
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This document is an interpretation of the Cosmic Ray Tape
Inventory Requirements issued on November 16, 1984. The
requirements document stated a need for a system which will
keep track of the active primary data base of each existing
cosmic ray project. The inventory system needs to track the
medium, the age of the of the medium, and the location volumes
of the primary data bases and their back-ups. This document
will further specify what is the Cosmic Ray Tape Inventory Data
Base and what information can be retrieved from the Cosmic Ray
Inventory Data Base.

Note: First effort (11/19/84 E. Eng) will be concentrated on

interactive execution for data entry, data editing and data
listing.
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The objective is to design a system to monitor the primary data
bases and its back-ups. The system is to include a data base,
the ability to update the data base, the ability to quiz the
data base, and the ability to list the data base. The system
should be applicable to all the currently active cosmic ray
projects.

The tape inventory data base designed will be centrally located
on the Science Computing Facility (SCF) IBM 3081 computer. The
targeted user is the person who will perform the standard data
production and data analysis. Each satellite will have its own
data base.

Overview 1



. As specified in the requirements document, the cosmic ray
database catalog will be accessable via the SCF's IBM 3081.

L In order for the catalog to be accessable in real-time and
in background, the catalog will reside on a magnetic disk.
(may be migrated to mass storage).

L) The user should be able to get a printed listing of the sat-
ellite catalog.

L A block mode terminal would be desirable for faster user
input, in the interactive mode of execution.

L The design should consider background execution as a
future enhencement.

Hardware Requirements 2
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3.0 LANGUAGE REQUIREMENTS

[, 5.
. Use the languages supported by SCF and IBM. Tem TS0 , SPF Diwloa
Manage meut mm?
. Use the standard for each language. If non-standard féea- QA
tures are used they should be well documented as to use and ) Should ched
location of the use for maintainance purposes.

Language Requirements 3



. ,

The purpose of this catalog is to monitor the health of the pri-
mary data bases for a given experiment. The catalog will help
to identify which volumes need to be replaced and when the vol-
umes should be replaced. When a volume has to be replaced, the
user must know what back-ups exist and where the back-ups are
located.

Therefore, the primary data base catalog is expected to answer
the following questions.

* Where is the volume located? A3

. What is the media type of the volume? 2-5-1 (W\mk‘ , Only, # W)

. How old is the media? 450

. Does the volume have a back-up? 2-%.A

. How many levels of back—-up does the volume have? 95;4
d Where are the back-ups of a given volume? 2.%.1

. When was a catalog entry last updated? 251

. What is the storage box identifier of the volume that has 2.6 1
been sent to Tape Staging and Storage (TSS).

Expected Data Base Use 4



In the interactive mode, the system is to be 'user friendly"'.
At catalog creation time, the user will probably be an "expert
user'. However, under normal use, the user is more likely to be
a casual user. Therefore the following would be desirable to
help user input.

User Input

The system should be identified to the user by system name
and by the name of the catalog being updated or listed.

User options should be menu driven .

User input variables should have defaults, whenever appro-
priate

The user should be prompted. Prompts should not be cryptic
or ambiguous six-character, program variable names only.

In the interactive mode: the user is notified of an input
error and is reprompted for a correct response or given the
option to terminate the last function requested.

(B TS O
iwToF F

4\5/2.3 2.1
;17.'7, 4 ¢
1‘3» 21 3.

13,25, 2.

2.7



] An updated satellite catalog, if entries are added,
deleted, disabled or edited.

] A catalog of fixed length records, blocked or unblocked,
with fixed fields for sort manipulations.

° In the interactive mode, the system should verify the oper-
ation Jjust completed. For example: if an entry has just
been successfully deleted the user should be notified with
a message (i.e., Tape EP0O0O]1 deleted).

] The user should be able to get sorted listing. The user
should be able to specify the sorted fields.

] All printed ocutput should be identified by print date and
satellite.

] The user should be able to get a listing of catalog updates
for a given date.

¢ The design should consider, that in the future, the user
may want to specify and get short sorted listing on a ter-
minal or from a printer (i.e. encyclopedia tapes sorted by
vear of manufacture for all tapes manufactured before
1974).

Output 6

he 1.3
1.3

hWe 1.3

1.3
UG- 1.3

’ﬁO’
?N0H§§CmM~~J
sert feature

Sort -{éa«*urt.
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7.0 DATA BASE CONTENTS

The database catalog should have fields for the following.

. Volume's volume serial number, a unique catalog entry ID.

° Date the entry was last updated (date of creation for new
entry). This is a primative log device to indicate which
blocks were updated together, mainly used as a maintanance
device.

. Manufacture date, to determine the volume's age. 1.1.

. Medium type, to help determine the life cvcle of the vol-
ume.

° If magnetic tape, tape density, for back-up and restore
information.

] Data type, to classify information on the medium. 1.1

. Data location, to help locate the medium for access. 11

° Tape level to identify a primary or a back-up volume. 1.1

° The box identifier for a volume sent to Tape Staging and
Storage.

. The primary volumes should be cross-referenced with its
back-up volumes for relationship searching.

. The entry should have a disable flag. A disabled volume is

in a stage between active and non-existant.

The above is information that all satellite catalogs should
have, -at the minimum. Each satellite may have some unique
characteristics. Therefore, some catalogs can have more man-
ditory fields than those listed above.

The catalog should allow for a comment field to provide a place
to note any unusual circumstances for a given catalog entry.
This feature makes the catalog a quasi process log.

Data Base Contents 7
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The following is a list of the system functions.

8.1 CREATE (o]
Each satellite will have one catalog for all its primary data 1.5
bases.

8.2 ACCESS THE CATALOG.

The satellite catalog should be accessed by a simple command. Ll
If the user wishes access in interactive mode, the user should
be logged~on under the project ID.

While the satellite catalog is being updated, the (F¥%fer has 2.4
exclusive use of the catalog.

8.3 ADD ENTRIES TO THE CATALOG.

There are two types of entries that can be added to a catalog. ‘2,7w1
The user can add a new primary volume or a new back—-up volume.

8.3. dding a primary volume

P
»/‘Zw
If the user is adding a new primary volume, the primary volume V”VV
must be static, i.e. another catalog will not relocate the pri- :z ~
mary volume's data on another volume. The primary volume' J
volume-serial number must be unique for the satellite. :&'

User input:
Ué&. (R
1. required
LY volume serial -
LY data type -
v

. volume level, primary

~ location

Data Base Access 8



° manufacture date 7
. tape density or media type -

2. optional

° storage box ID, for Tape Staging and Storage(TSS) v

o commen :
. Ln%’iz;w“" wﬂmu'aMUJ
Output:
1. minimal
. new primary entry
- entry update date
- volume serial
- data type
- volume level, primary
- location
— manufacture date
- tape density or media type
2. optional
L] storage box ID (TSS)

L] comment

Error detections

. If the volume serial is not unique, the user will be noti- 2.7.2:.1

fied with a message or a code and some form of help should (.

be provided.

d a_back- volum

The user can only add a new back-up.
User input:
1., required

) volume serial of back—-up volume

Data Base Access
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/
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) volume serial of primary volume .7
] volume level, back-up '
° volume location ¢
] manufacture date v~
. tape density or media type [~
. data type //
2. optional
. storage box ID (TSS) v
° comment vd
Output:
1. minimal
. new back-up entry
- enfry update date
- volume serial of back-up
- primary volume—-serial
- volume level, back-up
- volume location
- manufacture date
- tape density or media type
- data type
] updated primary entry (or entries)
- updated entry update date
- back-up volume serial
2. optional on back-up entry
. storage box ID (TSS)
® comment

Error Detection:

Data Base Access
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% If the back-up volume serial is not uniqgue, the user will era-'
be notified with a message or a code and some form of help(}@,lJaé
should be provided.

% If a primary volume already has the maximum number of
back-ups, The user 1is notified by message or code, the 2 ¢,:LGL
back-up entry is not added to the catalog, the primary '

entry is not updated, and some form of help should be pro—
vided.

8.9 DIT A G _ENTRY

A catalog entry shouid be updated or edited when a volume's
status changes. The user is allowed to edit MOST of the fields
for a given entry.

User input to get the desired entry:

% volume's volume-serial number .~ u. 6. 2.3
General Edit Output:

% updated entry displaved for user

% updated entry in the catalog

Error detection:

. If the volume serial does not exist, the user will be noti- 2. 7.2.2
fied by message or code and some form of help should be pro- W., 4.40.2n
vided.

8.4.1- Editin rimapr olumg's entr

There are only two circumstances under which a primary volume's

entry would be NORMALLY edited. The first circumstance is com-

mon and should be done automatically, this involves adding a 2 7.2, 2
back-up to or de1e“Lug_jmJuudgJuL_innm_iha_ngigggg_xglume'54¢p44+:n
back-up list. The second circumstance, hopefully, does not £&~\
occur often, it involves replacing a primary volume with a new <l

copy of itself. All other primary volume editing would involve 1 2.7.C 2
error correction and should be done with caution. uel-C

The automatic update of a primary entry when a back-up volume 2.7.2.72

is added to or deleted from the catalo¢ is discussed in sec— i 4 oTe nets

tions 8.3 and 8.5 respectively. Lirbon Ll
- 2.7.V. &

When replacing a primary volume, the new copy of the primary s —— -

volume must have the same volume serial. The primary volume /uAJApv“/*'

Data Base Access 11



serial is preserved because other project catalogs reference @b;tb
the volume by the 0ld volume-serial. Therefore the information

that would normally change is the update date, the manufacture
date and mayvbe a comment.

\

.

A primary entry may also be updated when the volume's location
has been changed.

8.6.2 Editing a back-up entry

A back~-up entry would be commonly edited when the back-up
location needs to be updated or when the back-up volume is
replaced. Other edits would involve error correction and
should be done with caution.

If the back-up volume is relocated toc the TSS the storage box
identifier should be entered.

53

When replacing a back—-up volume the replacement should have the
same volume—-serial number.

8. DE E CATALOG RY

A catalog entry should be deleted when the volume serial it

references is no longer active. Before deletion the record 2.7.5 4
should be displayed and the deletion request should be veri- 5 5 %2
fied.
ot

If a back-up entry is deleted, all primary entries it refer-
ences should be updated. The primary entries should not list “’"
the de{ﬁted volume-serial as.a back-up. ' . A,ﬁ“'

Vﬁﬂ autfomelie f@‘suuuulq AlLaet Uy dbontlsf ¢&&¢A A Y
User input: <ty ‘ 21<
% volume serial - u.c. 2.5
Output:

% catalog with entry deleted

. if back-up entry deleted, updated primary entry (or
entries)

- back-up volume-serial deleted from cross-reference
list

Error detection:

Data Base Access 12



° If the volume serial does not exist in the catalog, the 2, 752
user is notified by message or code and some form of help G 4102
should be provided. !

DIS EN

A catalog entry is disabled when its volume serial is dupli—qup
cated or when a volume is no longer active.

user may want to use a disable instead of a delete when he or
she is not certain about losing information on the 'o0ld' volume
serial at that moment. However, for record keeping purposes
the uncertainty of deleting the catalog entry should be
resolved quickly before the reason for the uncertainty is lost.
The user can note the disable reason in a comment.

Only unique volume serials can exist actively at one time. The AMJQ XV
Wk/

User input:
l. required
o volume serial
L comment
2. optional
. location
Output:
1. minimal
° updated catalog entry
- disable flag set
- updated entry update date
- disable comment
2. optional
. location
Error detection:
i If the volume serial does not exist in the catalcg, the 1.4~2'

user is notified by message or code and some form of helpz‘ ,UZ
should be provided. 2.

Data Base Access 13



8.7 DISPLAY A CATALOG ENTRY

"An entry will be displayved if the user requests information of
a given volume. The display may help to locate back-ups if a
volume needs to be restored.

User input:

. volume serial WG, "2_9
Output:

. catalog entry listed on display device

Error detection.

] If the volume serial does not exitst in the catalog, the
user is notified by message or code and help should be prc-
vided in some form. UG 110

8 E SORTED STING

A hard copy of a sorted listing is helpful in identifying a vol-
ume, in writing.

User input:
M‘c. 'uz-(l

U] first field or key on which to sort

° minor field(s) or kev(s) on which to sort, the designer may
want to 1limit the number of sort levels

Qutput:

° hard copy of a sorted listing with print date and satel-
lite.

Data Base Access 14



The catalog is to contain only the static, active volumes
of the primary data bases and their static back-ups.

A replacement primary or back-up volume must have the same
volume-serial number as the volume it is replacing. A pri-
mary volume is referenced in, at least, one other project
catalog, therefore the volume serial number must be pre-
served.

No existing production software system is expected to be
rewritten to accomodate the data base catalog system (at
this time 11/16/84 E. Eng).

System Restrictions 15



0 OR N

L If there is an 170 error while openning, reading or writing
to the catalog, the process will probably stop automat-
ically, if it does not stop automatically the system should
stop the process. The catalog will probably have to be -
restored 1) by the SCF system's HSM incremental back-up
version, 2) by a user requested SCF HSM system back-up ver-
sion, or 3) by a private, back-up version. The design —
should specify a desired method of backing-up the catalog& /S
and of restoring the catalog from a back-up.

Error Handling 16



11.0 DELIVERABLES

The following is a list of the expected deliverables.
1. Approved Design Document
. System structure e
. Hardware configuratiohb/
. Data flow chart %»*‘nauz&vb”“f—
»  Module definitions v~
° High level PDL V//
2. User's Guide FNLu~QWJ~1.
3. Program Documentation
. Design document V/
A Test plan and data
A Dataset locations
—  Source Library, if any Not bpplreati
— Load Library, if any Tt Cpptrenttt
- Job Control Language, if any 3”@*‘&ﬁﬂ4“dbbx“
—  IBM Command Lists (CLISTS), if any L&, 4.7 4
- Any other libraries, ISPF, Panels, etc. {L.6. 1.7 2
—  SCRIPT libraries for documentation, if any Ao DESLEL . TEEY

G. Changes to project procedures guide
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1.0 COSMIC RAY DATA BASE INVENTORY CATALOG USER'S GUIDE

1.1 PURPOSE

The Cosmic Ray data bases are stored on magnetic tapes, the
inventory catalog will assist the data technician in record
keeping and tracking these tapes. The magnetic tapes reliabli-
ty has been estimated at three years and the data technicians
will need to copy these tapes in a systematic manner. This cat-
alog will aid in this copying effort,.

1.2 JINPUT REQUIRED

l1.2.1 Variables defined.

The following variables will be used to describe the contents
of each entry in the inventory catalog.

VOLSER Key volume serial number.

D Key disable flag, default=F unless T is specified.

TYPE Description of the type of data on the tape, varies
among projects.

LEVL The level of the tape, PRIM or BACK, primary or backup.

LOCA The location of the physical tape, BLD1, TSSC, BLD2, or
BL22, building 1, Tape Staging and Storage Center,
builging 2 or building 22.

YEAR The four digit vear when the fape was manufactured. If
unknown, use 9999,

DENS The magnetic tape density, DEN3 or DEN4, density=3 or
density=4.

SYSDAT The system date of modification of the table entry.
SYSTIM The system time of modification of the table entry.
BOX The associated TSSC box number.

VOLSR1 The first cross-reference volume serial number.

VOLSR2 The second cross—-reference volume serial number.
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VOLSR3 The third cross-reference volume serial number.
VOLSRG The fourth cross—-reference volume serial number.
VOLSRE The fifth cross-reference volume serial number.

COMENT Comments user may enter in the table for an entry.

1.2.2 BEGIN function

Required input

® Project for which table to access or blank for user table
creation.

1.2.3 ADD Function

Required input (primary tape)d:

o Table member name.

° Volume serial number

o Tvpe of data on the tape

o Level of the tape (PRIM or BACK)

o Location of the tape (BLD1,BLD2, TSSC, or BL22)

o Manufacturer year of the tape (use 9999, if unknown)

o Density of the tape (DEN3 or DEN4, density=3 or density=4)

Optional input (primary tape):

. TSSC box identification number
. Comments
] Cross—reference volume serial numbers

NOTE: Cross—-reference volume numbers for primary tapes should
only be entered if the system is being manually updated due to
disabling or deleting entries.

Required input (backup taped:

° Table member name
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. Volume serial number

. Type of data on the tape

L Level of the tape (PRIM or BACK)

o Location of the gape (BLD1,BLD2,TSSC, or BL22)

o Manufacturer vear of the tape (use 9999, if unknown)

J Density of the tape (DEN3 or DEN4, density=3 or density=4)
U Primary volume serial number

Optional input (backup tapel:

. Comments

U TSSC identication box number

l1.2.4 MODIFY Function

Required input:

o Table member name

. Volume serial number
Optional input:

. Type of data on the tape

. Level of the tape

. Locationﬂof the tape

] Manufacturer vear of the tape

i Density

o TSSC identification box number

U Comments

N Cross-reference volume serial numbers
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1.2.5 CREATE Function

Required input:

. The member name to be created in the allocated table.

;1.2.6 DISABLE Function

Required input:

i Table member name

. Volume serial number
Optional input:

] Disable flag

. Comments

1.2.7 DELETE Function

Required input:
U Table member name
. Volume serial number

. Disable flag

1.2.8 Terminal LIST Function

Required input (terminal):
U Table member name

* Volume serial number
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1.2.9 Sequencial Dataset Function

Required input:

Table member name

OUTPUT GENERATED

1.3

New table member created during the CREATE function.

Updated table during the ADD, MODIFY, DISABLE, and DELETE
functions.

Terminal display of table entry or entries during the ADD,
MODIFY, DISABLE, DELETE and LIST functions.

Sequencial dataset for use with the system procedures,
TSORT and PRINTOFF, from the LIST function.

RULES AND RESTRICTIONS

i.5

The

The primary entries must be entered in the table before the
backup entries can be entered.

No entry will be added to the table unless all the required
input has been entered.

When disabling or deleting an entry the user is responsible
for manually adjusting the cross—-reference system.

Unique volume numbers must exist in the table, unless one
entry has been disabled.

Disabled entries must have unique volume numbers among
themselves.

ACCESS TO THE TAPE CATALOG INVENTORY SYSTEM

tape catalog inventory system is accessable by the CLIST,

SB#HP.LIB.CLIST(BEGIN).
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1.6 SEQUENCE OF EXECUTION

Allocate the proper datasets and the appropriate table
library.

Create the table member.

Add the primary tape entries.
Add the backup tape entries.,
Modify any entry in the table.
Disable any entry in the table.
Delete any entry in the table.

Create a sequencial dataset for TSORT and PRINTOFF proce-
dures.

List the table to the terminal (any time).

1.7 ERROR MESSAGES

Entry for (volume serial number) does not exist in the
table.

Backup entry for (volume serial number) has been rejected,
no primary tape (volume serial number) exists in the table.

Warning yvou have deleted (volume serial number) which is a
primary tape. Please refer to the user's guide for
cross-reference maintenance required.

You have disabled (volume serial number) in the table,
please refer to the user's guide for cross-reference main-
tenance required.

1.8 REQUIRED ALLOCATIONS

1.8.1 CLIST libraries:

SB#HP.LIB.CLIST

SYS1.CLIST
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1.8.2 PANEL libraries:

SB#HP.CRDB.PANELS
SYS2.ISR.LIBRARY.PANELS
SYS1.ISR.V1IR1IMO.ISRPLIB

SYS1.ISR.VIR1IMO.ISPPLIB

1.8.3 Input Table libraries:

projectid.ISPTABL.TABLE or userid.ISPTABL.TABLE
SYS1.ISP.VIRIMO.ISPTLIB
K3MVS.ISR.LIBRARY.TABLES

SYS1.ISR.VIRIMO.ISRTLIB

1.8.9 Output Table iibrahies:

projectid.ISPTABL.TABLE or userid.ISPTABL.TABLE

1.9 CROSS~REFERENCE SYSTEM

The cross-reference system is setup when the backup entries are
added to the table. The user is prompted for the associated
primary volume serial number. The table is searched for the
primary tape entry and modified with the backup volume number,
which is entered into its cross—-reference list. The backup
entry will contain only the primary volume serial number.

When an entry for a primary or backup tape is modified, the
CLIST will check the cross—-reference section. If changes have
been made to the cross—-references, then the associated entries
are updated.

When the DISABLE or DELETE functions have been performed on a
table entry, the cross-references need to be updated by the
user. The table contents should be checked carefully for all
associated volume serial numbers, which appear in the table.
The user must decide if other entries need toc be updated or
deleted. If a primary tape entry has been disabled/deleted and
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not replaced the user should disable/delete the associated
backup volume numbers from the table.

1.10 DISABLE FLAG

The disable flag should only be used when an entry is to be kept
for future reference. The comment field should be utilized when
the disable flag is set. The default value is set to F (false)
and is always used for locating the entries in the table during
the ADD, MODIFY, DISABLE and LIST functions. The user may
change the disable flag in the DISABLE function only. Refer-
ence to the disabled entries in the table may be specified in
the DELETE and LIST function, by specifyving T (true) in the
disable field on the panel.

When disabling entries in the table, the user must maintain the

cross-reference system, if affected. Refer to the cross-re-
ference section of this document.

1.11 PROBLEMS AND SOLUTIONS

1.11.1 cross~refepence Problems

Problem: The backup cross—-reference is incorrect.

] Modify the backup entry with the correct primary volume
number.

1.11.2 Non=-existent entryv in the table

Problem: Non—existent entry in the table when adding a backup
entry.

. Add the primary volume number to the table.
° Re—-enter the backup tape entry.
Problem: Non—existent entry during the MODIFY function.

U Add the entry to the table.
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1.11.3 Entrvy exists in the table

Problem: The entry already exists in the table during an ADD
function.

° Check for table entry, possible duplicate volume numbers
used.
. Disable or delete the entry, if appropriate.

1.12 APPLICABLE DOCUMENTS

U Interactive System Productivity Facility, Dialog Manage-
ment Services, publication number SC36-2088-1.
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1.0 SYSTEM DOCUMENTATION

1.1 OVERVTIEW

The Cosmic Ray critical data bases are stored on magnetic
tapes, which have been determined to have a limited reliability
of approximately three vears. The data technicians responsi-
ble for each project will establish a procedure to update the
aging magnetic tapes. The data base inventory catalog will aid
in this procedure by tracking information about each tape in a
systematic way. The information to be stored in the catalog for
each magnetic tape will be: volume serial number, type of data
on the tape, location, level of the tape (primary or backup),
manufacturer vear of the tape, density, TSSC information and
the modification date and time.

The cross-reference system will link the primary tape with all
its associated backups and vise versa. A disable feature will
permit duplicate entries in case the user wishes to keep an old
entry for reference, the comment field is available for any
remarks.

The data base inventory catalog will be accessable through a

simple IBM TSO CLIST command, which will invoke a choice of
several SPF panels for easy entry.

1.2 CATALOG PURPOSE

The purpose of the data base inventory catalog is to store all
the information for each project's data base tapes to aid in
record keeping and data base maintenance. The main user will be
the data technican responsible for each project.

1.3 INPUT/QOUTPUT FORMATS

The input format consists of SPF panels, which are driven by a
main menu, which prompts the user for various information
depending on the action the user has chosen. The information
consists of the volume serial numbers, the data type, TSSC
(Tape Staging and Storage Center) information, location and
level of the tape, modification date and time, density, and
comments. Specific codes have been developed for several of
the variables. These codes will be displaved to the user on all
the input panels.
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The current version of the table for each project is used for
input when the table services are invoked after the SPF panel
infomation has been received by the CLIST.

The updated version of the table for each project is the output
created from the table services when using the ADD, MODIFY,
DISABLE, and DELETE functions.

The output format consists of SPF panels and hardcopy listings
which are used for displaving table entries. The hardcopy
listings can be sorted by a particular field or in unsorted
form. Messages generated by the CLISTs are displayved on a
blank screen on the terminal and are called when an error or
warning has been issued.

The LIST function creates a fixed format sequencial dataset,

which is used by the TSORT procedure. This dataset will reside
on a permanent disk after each update.

1.4 SYSTEM ASSUMPTIONS AND RESTRICTIONS

It is assumed the use of the data base inventory catalog will be
primarily used for record keeping purposes and not directly
with other catalogs or progranms.

When building the table the user will enter the complete prima-
ry tape information before entering the backup tape entries.

It is assumed that the user has working knowledge of SPF and a
full screen terminal.

Each project will have unique volume serial numbers in the
table, unless the disable flag has been used in unusual circum-
stances.

1.5 SYSTEM MANAGEMENT
1.5.1 Hardware
The IBM 3081 computer will be used to store the data base inven-

tory catalogs on system mounted disk packs. Block mode termi-
nals are required to display the SPF panels.
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1.5.2 Maintenace of the Catalogs

The data base inventory catalogs will be maintained under the
Configuration Control Management System, and on the IBM 3081
HSM systenm.

1.5.3 Location of the Modules

The CLISTs, SPF panels, and table library for each project will
be located by the project's profile identifier., The CLISTs will
reside in the project's current CLIST library. The SPF panels
will reside in a new panel library for each project. The table
library will consist of a catalog member for each satellite
under that project.

1.5.4 Language

The languages to be used in the coding will be IBM TSO CLIST
commands, SPF panels, and Dialog Management Services func-
tions.

1.5.5 Applicable Documents

IBM Interactive System Productivity Facility, Dialog Man-
agement Services, publication number SC34-2088-1.

1.6 ACCESS TO CATALOG

The access to the catalog will be initiated by CLISTs. The
CLISTs will be available to the user when logged on under the
appropriate project.

1.7 FUTURE CONSIDERATIONS

. The catalog will be available for updating by background
execution.

* Short sorted listings will be availablé to the terminal and
to hardcopy.
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2.0 PROGRAM DOCUMENTATION

2.1 OVERVIEW

The data base inventory catalog will perform record keeping
functions and cross—-referencing for each Cosmic Ray exper-
iment's data base. The input format is described in the Sys-
tems Documentation Section.

2.2 PROGRAMMER AND DATE

Kristin Wortman, SAR, 01/25/85.

2.3 STRUCTURE

The CLIST, BEGIN, calls the main menu, which invokes the
selected function CLIST and calls the appropriate SPF panels.
The selected CLIST updates the table with the action specified
by the user.

CLIST Structure

BEGIN
|
|
| | | | I |
ADD MODIFY DISABLE DELETE LIST EXIT
2.9 MODULE DEFINITIONS
BEGIN Allocates the necessary SPF datasets, table

libraries, panel libraries and CLIST libraries and
assigns exclusive use of the table being updated.
Calls the main selection menu, which is the main pan-
el driver.

ADD Prepares the table for additions, calls the add
input panel, checks the table for unigqueness of the
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entry, and sets up the cross-references between the
primary and backup tapes.

MODIFY Prompts the user for a volume serial number and
locates the entry in the table and retrieves the
entry for user modifications. Edits the table entry
according to the user changes and checks the cross
-reference system and makes appropriate modifica-
tions.

DISABLE Disables an entry in the table when requested by the

user.
DELETE Deletes an entry from the table.
LIST To list entries in the table to the terminal or list
the entire table to hardcopy in a sorted or unsorted
form.

2.5 USER_INPUT

The input required by each SPF panel will be displaved when the
user initiates the requested function to be performed on the
main selection menu,. The user will be prompted for all
required variables on each SPF panel. The optional variables
for each SPF panel will also be displayed. Descriptions for
all variables will appear on each panel. Certain fixed vari-
ables are to be used for level of the tape, location, disable
flag, and density. The volume serial numbers, tape data types,
comments and TSSC box numbers will vary among projects.

2.5.1 Vvariables defined.

The following variables will be used tb describe the contents
of each entry in the inventory catalog.

VOLSER Key volume serial number.

D Key disable flag, default=F unless T is specified.

TYPE Description of the type of data on the tape, varies
among projects.

LEVL The level of the tape, PRIM or BACK. primary or backup.
LOCA The location of the physical tape, BLDl, TSSC, BLD2, or

BL22, building 1, Tape Staging and Storage Center,
building 2 or building 22.
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YEAR The four digit yvear when the tape was manufactured. If
unknown, use 9999.

DENS The magnetic tape density, DEN3 or DENG, density=3 or
density=4.

SYSDAT The system date of modification of the table entry.
SYSTIM The system time of modification of the table entry.
BOX The associated TSSC box number.

VOLSR1 The first cross-reference volume serial number.
VOLSR2 The second cross-reference volume serial number.
VOLSR3 The third cross-reference volume serial number.
VOLSR4 The fourth cross-reference volume serial number.
VOLSR5E The fifth cross-reference volume serial number.
COMENT Comments user may enter in the table. They will only be

displaved when the user has specified option, (de-
fault=no)d.

2.6 ASSUMPTIONS AND RESTRICTIONS

The primary tape entries must exist in the table before backups
entries can be entered.

No entry will be added to the table unless all the required
information has been entered. When using the disable or delete

function, the user 1is responsible for maintaining the
cross—-reference system.

2.7 MODULE DESCRIPTIONS

2.7.1 Function BEGIN

Allocate all the necessary datasets and display the main
selection menu. Prompt and receive user selection and call the
appropriate function.
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2.7.1.1 Description

This is the main driver CLIST panel for the data base inventory
system.

2.7.1.2 PDL

BEGIN
Allocate all the necessary datasets
Call main selection panel to display options for user response
Read user selection
DO CASE option
CASE add
Call the ADD CLIST
CASE edit
Call the EDIT CLIST
CASE disable
Call the DISABLE CLIST
CASE delete
Call the DELETE CLIST
CASE 1list
Call the LIST CLIST
CASE exit
Call the system EXIT CLIST
END DO CASE
END

2.7.2 Function ADD

To add a new entry to the data base inventory catalog.

2.7.2.1 Description

This CLIST displays a panel prompting the user for minimal
information of the new volume to be identified in the data base
inventory catalog. The cross-reference system is created at
this time, when the backup entries are added.

2.7.2.2 PDL
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BEGIN
Initialize the counter for save procedure to zero
Open the table
Call the add panel to prompt user for input information
Read the user input from the panel
REPEAT cursor positioning on the panel
UNTIL all requested information is entered
IF (tape is a backup and no cross references entered) THEN
Call the add panel
Position the cursor to first cross reference for input
ELSE (the tape is a primary)
ENDIF
IF (the entryv does exist) THEN
Retrieve the entry
Display the entry to the user with notice of existence
Go to display options
ELSE (the entry does not exist)
IF (the entry is for a backup) THEN
IF (the primary cross—-reference(s) exist) THEN
Add the entry to the table
Add one to the counter
REPEAT Adding the backup number to primary cross-reference(s)
Add one to the counter
UNTIL No more primary cross-references
List entry in the table
ELSE (Primary cross-references do not exist)
Notify user of entry rejection and reason
ENDIF
ELSE (the tape is a primary)
Add the entry to the table
Add one to the counter
List the entry
ENDIF
ENDIF
IF (the counter is equal to ten) THEN
Save the table without closing
Reset the counter to zero
ELSE (the save procedure counter is not equal to ten)
ENDIF )
Display options for user (add another entry or end)
Read user selection input
IF (user wishes to add another entry) THEN
Blank out all the variables
Go back to the first call add panel
ELSE (return to the main selection menu)
Close and save the table
Call the main selection panel
ENDIF
END
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2.7.3 Function MODIFY

To edit an entry in the table, add comments, cross—-references,
and make any other changes which may be necessary to the vari-
ables in the table entry. The cross-reference system will
automatically be updated when changes are made to the cross-re-
ference variables on an entry.

2.7.3.1 Description

The first edit panel prompts the user for the volume serial
number to be edited. The entry to be edited is displaved on a
second panel, where the user enters modifications. The cross-
references will also be modified , when appropriate.

2.7.3.2 PDL
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BEGIN
Open the table
Initialize the counter for save procedure to zero
Call the edit panel to prompt the user for input
Read the user input
IF (the table entry exists) THEN
Retrieve the entry from the table
Display the entry on the edit panel
Read the panel for user modifications
Edit the table entry
List the modified table entry
Add one to the counter
IF (cross-references were changed) THEN
IF (backup entry) THEN
DO
IF (the primary tape exists in the table) THEN
Change the primary cross—-reference to the new backup
volume number
Add one to the counter
ELSE (the primay tape does not exist)
Notify user of non-—-existent
ENDIF
UNTIL all the cross-references have been changed
ELSE (primary entry)
Do
IF (the backup entries exist in the table) THEN
Change the primary cross-reference on the backup entry
Add one to the counter ,
ELSE (the backup entries do not exist in table) THEN
Notify user of non-existence

ENDIF
UNTIL all the backup cross-references are changed
ENDIF
ELSE (no cross—-references have been changed)
ENDIF

ELSE (the table entry does not exist)
Notify user of non-existent entry in table
ENDIF
IF (the counter value equals ten) THEN
Save the table without closing
Reset the counter to zero
ELSE (the save procedure counter is not equal to ten)
ENDIF
Display user options (edit another entry or end)
Read option selected
IF (the option selected is edit another entry) THEN
Blank out the variables
Go back to call edit panel
ELSE (return to the main menu)
Close the table and save
Call the main selection panel
ENDIF
END
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2.7.4 Function

To disable an entry in the table.

2.7.4.1 Description

The first panel prompits the user for the volume serial number
to be disabled. The entry will be retrieved from the table and
displayed to the user, where the user has the option to disable
the entry or cancel the request.

2.7.4.2 PDL

BEGIN
Open table
Initialize the save counter procedure to zero
Call the disable panel for user input
Read the volume serial number
IF (the volume serial number exists in the table) THEN
Retrieve the entry from the table
Display the entry to the user
Verify disabling
IF (the option is to disable) THEN
Disable the entry in the table
Add one to the counter
Notify user of cross—-reference maintenance
ELSE (do not disable the entry)
ENDIF
ELSE (entry does not exist in the table)
Notify user of non-existence
ENDIF
IF (the save counter equals ten) THEN
Save the table without closing
Reset the counter to zero
ELSE (save counter does not equal ten)
ENDIF
Display options to user (disable another entry or end)
Read option
IF (the option is to disable another entry) THEN
Blank out all variables
Go back to the call disable panel
ELSE (the option is to end)
Close the table and save
Call the main selection menu
ENDIF
END
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2.7.5 Function

To delete an entry from the table permanently.

2.7.5.1 Description

The first delete panel prompts the user for the volume serial
number +to be deleted from the table. The entry will be dis-
played on the second delete panel, where the user has the
option to review the entry and to cancel the request for
deletion.

2.7.5.2 PDL

BEGIN
Open the table
Initialize the save procedure counter to zero
Call the delete panel
Read the panel .entry
IF (the entry exists in the table) THEN
Retrieve the entry from the table
Display the entry to the user
Verify deletion
IF (the option is to delete) THEN
Delete the entry from the table
Add one to the counter
Notify user of cross-reference maintenance
ELSE (do not delete the entry)
ENDIF
ELSE (the table entry does not exist)
Notify user of non-existence
ENDIF :
IF (the save procedure counter equals ten) THEN
Save the table without closing
Reset the counter to zero
ELSE (the save counter is not equal to ten)
ENDIF
Display user option (delete another entry or end)
Read user input
ENDIF
IF (the user selects to delete another entry) THEN
Blank out all the variables
Go back to call delete panel
ELSE (return to the main selection menu)
Close and save the table
Call main selection panel
ENDIF
END
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2.7.6 Function

To list the table in a sorted or unsorted form, to list individ-
ual entries; or to list cross-references of a volume serial.
The user will have the option of hardcopy or terminal ocutput.

2.7.6.1 Description

The 1list panel prompts the user for the type of listing.

2.7.6.2 PDL

Program Documentation 14



BEGIN
Open table
Call list panel
Read list panel option
IF (the terminal output was selected) THEN
Retrieve the entry from the table
Call display panel
Display entry to terminal
IF (cross-reference information was requested) THEN
REPEAT displaying the entry for each cross-reference
UNTIL the end of cross-references is reached on the entry
ELSE (no cross-references requested)
ENDIF
Display options (list another entry or end)
Read user input
IF (user selected to list another entry) THEN
Blank out the variables
Go to the list panel
ELSE (return to the main selection menu)
Close the table
Call main selection panel
ENDIF
ELSE (hardcopy was requested)
IF (the fixed format segquencial dataset exists) THEN
Notify user
IF (user requests to copy over it) THEN
Delete the sequencial dataset
Allocate a fixed format sequencial dataset
REPEAT Read entry from the table
Write entry in fixed format to sequencial dataset
UNTIL End of data has been reached
ELSE (use the current dataset)
ENDIF
ELSE (dataset does not exist)
Allocate a fixed format sequencial dataset
REPEAT Read entry from the table
Write entry in fixed format to sequencial dataset
UNTIL End of data is reached
ENDIF )
IF (option was sorted output listing) THEN
Call TSORT procedure and sort by requested variable
PRINTOFF the output sorted dataset
ELSE (sort not requested)
PRINTOFF the fixed format sequencial dataset
ENDIF
Display options to user (continue listing or end)
IF (user selected to continue listing) THEN
Blank out the variables
Go to call list panel
ELSE (return to the main selection menu)
Close the table and save
Call main selection panel
ENDIF
ENDIF
END
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1.0 COSMIC RAY DATA BASE INVENTORY CATALOG USER'S GUIDE

1.1 PURPOSE

The Cosmic Ray data bases are stored on magnetic tapes, the
inventory catalog will assist the data technician in record
keeping and tracking these tapes. The magnetic tapes reliabli-
ty has been estimated at three years and the data technicians
will need to copy these tapes in a systematic manner. This cat-
alog will aid in this copying effort.

1.2 INPUT REQUIRED

1.2.1 Variables defined.

The following variables will be used to describe the contents
of each entry in the inventory catalog.

VOLSER Key volume se;ial number.

D Key disable flag, default=F unless T is specified.

TYPE Description of the type of data on the tape, varies
among projects.

LEVL The level of the tape, PRIM or BACK, primary or backup.

LOCA The location of the physical tape, BLDl, TSSC, BLD2, or
BL22, building 1, Tape Staging and Storage Center,
building 2 or building 22.

YEAR The four digit vear when the tépe was manufactured., If
unknown, use 9999.

DENS The magnetic tape density, DEN3 or DEN4, density=3 or
density=4.

SYSDAT The system date of modification of the table entry.
SYSTIM The system time of modification of the table entry.
BOX The associated TSSC box number.

VOLSR1 The first cross-reference volume serial number,

VOLSR2 The second cross—reference volume serial number.
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VOLSR3

VOLSR4

VOLSR5

COMENT

The third cross-reference voelume serial number.
The fourth cross—-reference volume serial number.
The fifth cross—-reference volume serial number.,
Comments user may enter in the table. They will only be

displayed when +the user has specified option, (de-
fault=nol.

1.2.2 ADD Function

Required input (primary tape):

Volume serial number

Tvpe of data on the tape

Level of the tape (PRIM or BACK)

Location of the tape (BLD1,BLD2, TSSC, or BL22)

Manufacturer vear-of the tape (use 9999, if unknown)

Density of the tape (DEN3 or DEN4, density=3 or density=46)

Optional input (primary tape):

TSSC box identification number

Comments

Cross-reference volume serial numbers

NOTE:

Cross-reference volume numbers for primary tapes should

only be entered if the system is being manually updated due to
disabling or deleting entries.

Required input (backup tape):

Volume serial number

Tyvpe of data on the tape

Level of the tape (PRIM or BACK)

Location of the tape (BLD1,BLD2,TSSC, or BL22)

Manufacturer vear of the tape (use 9999, if unknown)

Density of the tape (DEN3 or DEN4G, density=3 or density=46)
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Primary volume serial number
Optional input (backup tape):
Comments

TSSC identication box number

l1.2.3 MODIFY Function

Required input:
Volume serial number

Optional input:
Type of data on the tape
Level of the tape
Location of the tape
Manufacturer vear.-of the tape
Density
TSSC identification box number
Comments

Cross-reference volume serial numbers

l1.2.4 DISABLE Function

Required input:

Volume serial number
Optional input:

Disable flag

Comments
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1.2.5 DELETE Function

Required input:

Volume serial number

Disable flag

1.2.6 LIST Function

Required input:
Type of 1listing (terminal or hardcopy)
Required input (terminal)l:
Volume serial number
Required input (hardcopy):
Sorted (field(s) to sort on)
Unsorted
Optional input (terminal):

Cross-references to be listed also

1.3 OUTPUT GENERATED

. Updated table during the ADD, MODIFY, DISABLE, and DELETE
functions.

. Terminal display of table entry or entries during the ADD,
MODIFY, DISABLE, DELETE and LIST functions.

° Hardcopy listings sorted or unsorted from the LIST func-
tion.

1.4 RULES AND RESTRICTIONS

® The primary entries must be entered in the table before the

backup entries can be entered.
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. No entry will be added to the table unless all the required
input has been entered.

° When disabling or deleting an entry the user is responsible
for manually adjusting the cross—-reference systen.

. Unique volume numbers must exist in the table, unless one
entry has been disabled.

. Disabled entries must have unique volume numbers among
themselves.

1.5 SEQUENCE OF EXECUTION
i\ UL Lowm M&, BEGI N>

1. Create the table

2. Add the primary tape entries
3. Add the backup tape entries

4., Modify any entry in the table
5. Disable any entry. in the table
6. Delete any entry in the table

7. List the table (any time)

1.6 ERROR MESSAGES

U Entry for (volume serial number) does not exist in the
table.
° Backup entry for (volume serial nuhber) has beenh rejected,

no primary tape (volume serial number) exists in the table.
. Warning vou have deleted (volume serial number) which is a
primary tape. Please refer to the user's guide for
cross—-reference maintenance required.
. You have disabled (volume serial number) in the table,

please refer to the user's guide for cross—-reference main-
tenance required.

1.7 REQUIRED ALLOCATIONS
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1.7.1 CLIST libraries:

projectid.LIB.CLIST

SYS1.CLIST

l1.7.2 PANEL libraries:

projectid.CATALOG.PANELS
SYS2.ISR.LIBRARY.PANELS
SYS1.ISR.VIR1IMO.ISRPLIR

SYS1.ISR.V1R1MO.ISPPLIB

1.7.3 Input Table libraries:

projectid.ISPTABL .TABLE
SYS1.ISP.V1IR1MO.ISPTLIB
K3MVS.ISR.LIBRARY.TABLES

SYS1.ISR.V1IRIMO.ISRTLIB

1.7.4  output Table librapries:

projectid.ISPTABL.TABLE

1.8 CROSS—REFERENCE SYSTEM

The cross—-reference system is setup when the backup entries are
added to the table. The user is prompted for the associated
primary volume serial number. The table is searched for the
primary tape entry and modified with the backup volume number,
which is entered into its cross-reference list., The backup
entry will contain only the primary volume serial number.

When an entry for a primary or backup tape is modified, the
CLIST will check the cross-reference section. If changes have
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been made to the cross—-references, then the associated entries
are updated.

When the DISABLE or DELETE functions have been performed on a
table entry, the cross-references need to be updated by the
user. The table contents should be checked carefully for all
associated volume serial numbers, which appear in the table.
The user must decide if other entries need to be updated or
deleted. If a primary tape entry has been disabled/deleted and
nhot replaced the user should disable/delete the associated
backup volume numbers from the table.

1.9 DISABLE FLAG

The disable flag should only be used when an entry is to be kept
for future reference. The comment field should be utilized when
the disable flag is set. The default value is set to F (false)
and is always used for locating the entries in the table during
the ADD, MODIFY, DISABLE and LIST functions. The user may
change the disable flag in the DISABLE function only. Refer-
ence to the disabled entries in the table may be specified in
the DELETE and LIST function, by specifying T (true) in the
disable field on the panel.

When disabling entries in the table, the user must maintain the
cross—reference system, if affected. Refer to the cross-re-
ference section of this document.

1.10 PROBLEMS AND SOLUTIONS

1.10.1 cross—reference Problems
Problem: The backup cross—reference is incorrect.

U Modify the backup entry with the correct primary volume
number.

1.10.2 Non-existent entry in the table
Problem: Non—existent entry in the table when adding a backup
entry.

° Add the primary volume number to the table.
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. Re—enter the backup tape entry.
Problem: Non—existent entry during the MODIFY function.

. Add the entry to the table.

1.10.3 Entrvy exists in the table

Problem: The entry already exists in the table during an ADD
function.

. Check for table entry, possible duplicate volume numbers
used.
L] Disable or delete the entry, if appropriate.

1.11 APPLICABLE DOCUMENTS

. Interactive System Productivity Facility, Dialog Manage-—
ment Services, publication number SC34-2088-1.
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